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ABSTRACT 


Analysis of shipboard equipment failure rates generated by merging Navy 
casuality report and Unified Industries Onboard Maintenance Training (OMT) data 
bases demonstrate a measurable positive effect on reliability in those ships which 
participated in the program. When comparing equipment failure rates of these trained 
ships before and up to three vears after the training event, over 70 percent of the time 
there was definite net positive effect. This positive effect was not found to ™be 
Statistically significant at normally recognized levels (@ S .1), but the effect is readily 
apparent. Eleven OMT courses, comprising 1176 shipboard training events over six 
vears Were examined. Equipment failure rates for trained units are compared before 
training with those for the three years following training. While the analvtical results 
of this thesis present quantiative evidence of the positive effect of OMT on equipment 
readiness, this studv also discusses the significant economic efficiency of the program 


as an alternative to contracted equipment repair. 
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The reader is cautioned that computer programs developed in this research may 
not have been exercised for all cases of interest. While every effort has been made, 
within the time available, to ensure that the programs are free of computational and 
logic errors, they cannot be considered validated. Any application of these programs 


without additional verification 1s at the risk of the user. 
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I. INTRODUCTION 


A. BACKGROUND 

The Department of Defense (DOD) is a unique internal labor force primarily 
because it “trains technicians, it does not hire them” [Ref. 1: p. 142]. Annual 
Department of Defense (DOD) resources programmed for training approached $20 
billion during Fiscal Year (FY) 1986. The Navy alone committed over 17 percent of its 
available manpower and more than $5 billion to training in some form during FY 1986 
[Ref 2: p. IX-3 & X-4]. As this country’s technological advantage over it’s principal 
national security threat narrows and the sheer numerical size disparity continues to 
widen, the skill of servicemembers effectively employing and maintaining expensive 
high technology weapons systems will become even more critical. The type and quality 
of skills provided the military labor force today will have a dramatic impact on force 
readiness tomorrow and far into the future. Current fiscal realities demand that 
military managers achieve the largest incremental improvement in national security for 
each dollar spent. Perceived efficiencies often do not provide sufficient justification to 
expand or even continue productive programs. DOD and congressional budget 
decision makers must be given hard facts, sound analysis, and _ realistic 
recommendations on which to base calculations needed in arriving at optimal defense 
program mix. 

The ability to relate different training programs to increases in productivity 
would provide decision makers necessary information on which to base Program, 
Planning, and Budgeting (PPB) choices. In the training discipline, a majority of the 
body of knowledge explains the design and execution of programs. Most training 
research examines individual performance by testing immediately after and at intervals 
following training. Such research merely measures mental retention of training rather 
than any incremental change in productivity of the trainee as a member of a labor 
force or, in the DOD case, a military unit. Tving mulitary training techniques to 
changes in force readiness 1s the goal of this thesis. 

The Navy’s Onboard Maintenance Training (OMT) program is the specific 
training vehicle through which changes in surface ship material readiness will be 


studied in this thesis. Ship material readiness will be measured by changes in failure 


1] 


rates for several classifications of equipment as reported by the Casualty Report 
(CASREPT \ svscenm 


B. OBJECTIVE 

The goal of this thesis is to explore differences in shipboard sclected equipment 
readiness using the criterion of crew participation in the Navy Onboard Maintenance 
Training (OMT) program. Using Unified Industrie’s OMT data base and the Center 
for Naval Analyses’ CASREPT data base, the linkage between specialized crew training 
and equipment failure rates will be analyzed. 

in addition to failure rate analysis, the economic efficiency of OMT as both a 
pseudo-enibedded training program and an equipmient repair method will be discussed. 
This discussion centers on a comparison of training costs for OMT and Navy skill 
progression, C-school training. An example of repair cost savings will compare 
successful contract bids for equipment repair found in the Commerce and Business 


Daily (CBD) with total costs of OMT repairs of identical equipment. 


C. SCOPE AND ASSUMPTIONS 
1. Scope 
The focus of this research is to examine the direct impact Onmeeana 
Maintenance Training has had upon fleet equipment readiness as measured by failure 
rates generated from CASREPT data. This study does not attempt to construct a 
sophisticated model designed to explain the multitude of inputs and their relative 
importance in producing ship readiness. Further, this thesis will not conduct an 
extensive cost benefit analysis of the OMT program. Rather, by applying the concepts 
of previous training cost studies and discussing an example of the cost of a contracted 
equipment repair and comparing the cost with that of the OMT alternative, 
conciusions relative to the budgetary efficiency of the program will be drawn. 
2. Assumptions 
The primary assumption in this research 1s all other inputs to ship readiness 
are held constant across class. The study methodology dissects readiness by Il 
categories of equipment found on 21 tvpes of surface ships (See Table | and 2). Any 
concerns over this primary assumption are mnunimized by the large sample size. 
Almost five years of maintenance data from October 1982 to March 1987 are 
examined. Classwide statistics are generated froin over 90,000 CASREPTs during the 


study period. 
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Another major assumption is that CASREPT data accurately and objectivly 
reflect ship maintenance performance. Opinions have been voiced [Ref. 3: p.16] that 
CASREPT data are not an entirely appropriate performance measure. The most 
serious shortcoming of this reporting system is that, while the criteria for filing 


CASREPTs is well documented (an equipment failure affecting a ship’s primary 


mission area not correctable within 48 hours), many commands practice 
“gamesmanship’ in adhering to these guidelines. This individual command effect is 
nunimized by the fact that classwide statistics are generated over a long time period. 
Other assumptions includes that: 

¢ The results of other studies used are reliable. 


e The data provided by Unified Industries C.N.A. and other Navy sources are 
reliable. 


D. SUMMARY OF FINDINGS 

Analysis of failure rates generated by merging the CASREPT and Umma 
Industries OMT training data bases found a measurable positive effect on equipment 
reliability in those ships which participated in the program. When comparing 
equipment failure rates of these trained ships before and up to three vears after the 
training event, over 70 percent of the time there was a definite net positive effect. This 
positive effect was not found to be statistically significant at normally recognized levels 
(@ S&S .1), but the effect is readily apparent. 

Table 3 presents results of this study for the eleven OMT courses examined. 
Equipment failure rates for trained units are compared before training (A,) with those 
for the three years following ‘raining (A,). Those courses displaying positive effects 
(4, - 4, > 0) comprise 70 percent of the OMT training events studied. 

While the analytical results of this thesis present quantitative evidence of the 
positive effect of OMT on equipment readiness, there is also a significant economic 
efficiency of the program as an alternative to contracted equipment repair. One cost 
comparison provided by Unified Industries presented the cost of a class C overhaul on 
an Ingersoll Rand low pressure air compressor. The contracted price for this repair 
advertised in the C.B.D (Commerce Business Daily) fluctuated between $85,000 and 
$115,000. The OMT repair expenses included the manufacturer’s overhaul kit $29,000, 
the cost of the instructor for three weeks $3,000, and a portion of the military pay and 
benefits for the five sailors involved during the training period. Allowing this 
Opportunity cost of the crewmembers to vary considerably the identical OMT repair 1s 
easily half the cost of the contracted work. The economic efficiencies of shipboard 


training are addressed later in this study. 
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| 
TABLE 3 
FAILURE RATES BY COURSE (TRAINED UNITS, 3 YEAR TIME 
HORIZON) 
| 
COURSE ery PVALUE 
ACER . 000084 99 
AIR COMP : 000519 99 
CENTPUMP / 000034 94 
DE -. 000081 34 
AIR -: 000155 40 
ELEC MOT - 000018 70 
FIRE 000379 99 
MK 19 000207 83 
STEAMVAL -. 000101 12 
60/400HZ / 000971 97 
60/400MG _-.000278 | 48 
| 


Ay - Failure Rate w/o OMT 
X, - Failure Rate /w OMT 





E. ORGANIZATION OF STUDY 

Chapter II provides background for this study by explaining the general structure 
of Navy training. A brief history of the Onboard Maintenance Training Program and 
it’s contribution to fleet self-sufficiency is also presented. 

Previous research which applies to this thesis is discussed in the Chapter II] 
literature review. Studies in training, and military readiness, concentrating on 
productivity, efficiency, and budget cost comprise the bulk of this chapter. 

In Chapter IV, the methodology used in creating the data bases and the 
alternative experimental designs are discussed. An explanation of the appendices 
dealing with FORTRAN programs is also provided. Remarks on the statistical 
analysis of the data, results of the study, and the SPSSX and SAS programs used is 
dealt with in Chapter V. 

Concluding remarks and policy recommendations are made inlight of the results 
in the final chapter. Chapter VI also provides ideas for further studies using the 
Unified Industries and CASREPT data bases. 


Il. BACKGROUND 


A. NAVY TRAINING OVERVIEW 

To understand how Onboard Maintenance Training affects shipboard material 
readiness, an explanation of the general structure of Navy training is needed. 
Specifically, since it is the enlisted ratings which conduct equipment maintenance 
aboard ship, it is their training that will be the primarv focus. 

Navy enlisted occupational standards identify the tasks of each Navy rating by 
pavgrade within each rating. Tasks within the occupational standards fall generally 
into categories of operation, maintenance, or management. These standards are 
intended to form the basis upon which enlisted personnel are trained, assigned to duty, 
and demonstrate qualifications for advancement in rate. Specialized tasks requiring 
training, but not included in the occupational standards because onlv a small 
percentage of the rate need carry them out, are grouped into Navv Enlisted 
Classification (NEC) codes. Enlisted billets in each command are identified in the Ship 
Manning Document (SMD) by rating, rate, and, if applicable, one or more NEC codes. 

|. Shore Based Training 

The Navy Enlisted Personnel Distribution Svstem, in conjunction with the 
Navy Training System, seeks to match skills required by “spaces” with the skills of 
“faces” available for assignment. Enroute training provides the opportunity to correct 
skill deficiencies which may exist between the billet requirement and the personnel 
assigned. The training system available for this purpose is comprised primarily of 
shore-based resident military schools, to which individuals are assigned as a duty 
station, to develop the skills required of their next assignment. 

Another portion of the shore-based school system 1s the installation support 
school, usually located in areas of fleet concentration at Fleet [raining Centers (i ia 
[Installation support schools are organized to meet local training needs, although they 
conduct a large number of courses which are duplicated at other schools. Students are 
normally sent from their commands on a temporary duty under instruction basis, for 
return to the parent commnand after training. 

Remaining training that is conducted is accomplished within each command 


and is referred to as onboard training. When the command 1s a ship, this training 1s 


called shipboard training. The conduct of shipboard training is the responsibility of the 
ship's Commanding Officer, with oversight responsibility flowing up through the Fleet 
chain of command. 

2. Shipboard Training 

The principal objective of shipboard training 1s to prepare a crew to perform 
effectively as members of the many teams needed to operate and fight a ship. The 
development of individual skills to support performance as a team member is 
dependent upon the rating involved. The amount of rate training provided in shore 
schools prior to reporting aboard ship varies significantly across ratings. Initial 
specialized training for some ratings emphasizes operational training, to facilitate 
qualification as an underway watchstander as soon after reporting aboard as possible. 
For a number of ratings, there 1s practically no formal training provided prior to the 
member's reporting aboard. Thus the shipboard skill environment requires a training 
programm tailored to meet specific needs of each group of ratings. 

Operator watchstanding training normally receives the majority of formal 
shipboard training time and resources. Watchstander training is managed through the 
theory, systems, and watch sections of the Personnel Qualification Standards (PQS) 
program. Except in commands with self-designed formal maintenance training, there is 
generally no such program available. 

There is a general understanding within the Fleet that maintenance training 1s 
important, but the limited resources of time and skills, and the priority placed on 
Operator training has resulted in maintenance training being diminished. Thus, the lack 
of a fleetwide formal maintenance training program aboard ship is due more to the lack 
of any effective delivery system and training resource material than it is to a perception 
of lessor need. 

It was in this almost nonexistent maintenance training environment that the 
Navy of the late 1970s found itself. To compound this situation, 1976 through 1980 
was one of the bleakest periods of careerist retention for the Navy in recent history. 
With experienced and skilled senior enlisted manpower at an ebb, Fleet commanders 
began observing a degradation in ship material readiness [Ref. 4]. With no near- term 
prospects of improvement, emergency intensive care was needed to restore shipboard 


maintenance to self-sufficiency. 
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B. CONTRACTED MAINTENANCE TRAINING 
1. Shop Qualification Improvement Program (SQIP) 

Commander Naval Sea Systems Command (NAVSEA) as the techies 
hardfare manager for the Navy, in 1976, recognized the existence of a shortage in 
skilled personnel at fleet Intermediate Maintenance Activities (IMA). Productivity of 
these important sailor-manned repair organizations, both tenders and ashore, was 
declining. In 1977 NAVSEA code 041 initialized the Shop Qualification Improvement 
Program (SQIP). Through this program, contracted civilian! instructors provided 
industrial repair skill and management training to all surface and submarine IMAs 
including industrial level shops on aircraft carriers (CVs). NAVSEA envisioned this 
program as a fix in three important areas. First, repair skill training would improve the 
capabilities of IMAs and facilitate their execution of NAVSEAs equipment and ship 
class maintenance strategies. Second, by requiring highly qualified, experienced 
instructors, the Systems Command now had the ability to provide technical 
iniprovements and guidance face to face in addition to routine documentation. Third, 
and perhaps most unexpected, instructor post training reports enabled NAVSEA to 
receive personal feedback from the fleet on which the technical community could react. 

In 1977 NAVSEA contracted courses in 17 IMA industrial repair skill areas. 
Planning Research Company (PRC) conducted courses in 12 of the skill areas and 
Unified Industries Incorporated (UII) provided the remaining 5. The SQIP program 
today conducts 23 skill area courses as well as the management, documentation, and 
advanced technical support delineated in the program's 1977 charter.” Fiscal Year 1986 
funding for SQIP was $4.32 million. (Ref. 5] 

2. Onboard Maintenance Training (OMT) 

Both surface type commanders recognized the inherent rationale of “hands on” 
maintenance training and saw the positive effect the infant SQIP was having on IMA 
productivity. Late in 1977, Commander Surface Force Atlantic Fleet petitioned the 
chain of command to provide onboard SQIP type training as a pilot program on 600 
and 1200 psi propulsion ships. The Chief of Naval Operations approved a pilot 


program in June 1978 with the objective of evaluating the concept for possible 


‘Civilian is not an accurate description for these instructors. All were retired 
Navy Chief Petty Officers in repair ratings with at least six years of IMA experience, 
and Navv instructor training. 


2 * c : : c . ° Fs 
“This information was provided via phone conversations with Mr. Bob Dvorsy 
Unified Industries, San Diego. California. 
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expansion and inclusion in the 1981 POM (Program Operation Memorandum). 

A pilot centrifugal pump repair course was conducted in 1979 on both coasts 
by PRC. The results of the pilot program were predictable. Shipboard pump 
maintenance teams trained during the program immediately started to work 
overhauling other pumps and training fellow crew members in repairs which would 
have been otherwise deferred for off ship accomplishment. 

The unqualified success of the pilot program in the fleet resulted in its 
expansion to 23 equipment courses. Funding for OMT in fiscal year 1986 was onlv 
$850,000. To understand why SQIP blossomed while OMT, with perhaps an even 
greater potential, did not, one must delve into Navy politics. 

Almost from the inception of the two training programs, their sponsor, 
NAVSEA, sought to transfer their cognizance from the material command to the 


training command. NAVSEA’s position was articulated as follows in a 1981 point 


paper: 


In accordance with NAVMATINST 5460.2A, the personnel and training support 
functions of the Naval Sea Systems Command are limited to advising officials of 
the Department of the Navy, as appropriate, on training and _ technical 
requirements for the operation and maintenance, by Naval personnel, of 
equipment under development, and for providing equipment, technical data, 
support, and documentation for the operation and maintenance of material for 
Which NAVSEA has support responsibilities. The OMT program has evolved to 
include administration of major field training operations. 

With OMT now well established, it should be organizationally realigned to 
become part of the Navy Training System with respect to program policy, 
objectives, funding, and management control. Such placement will permit its 
Operation and growth to be coordinated with existing and other new initiatives in 
onboard training assistance being developed, such as the Shipboard Propulsion 
Plant Operator Training (SPPOT) project. However, it 1s acknowledged that 
there is not currently a centralized organizational structure in the Navy to 
manage onboard training assistance projects. Using the OMT program as a 
catalyst and pilot program, the development of such a capability within the Navy 
could proceed expeditiously.” 


Chief of Naval Education and Training (CNET) did not wish to further 
broaden his area of responsibility by assuming control of the OMT program. CNET 


position was presented as follows: 


>This material is from an organizational plan outline to shift management 
responsibility for Onboard Maintenance Training (OMT) from NAVSEA to OPNAYV, 
sated 22 October 1981. 
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Formal training cannot continue to be increased indefinitely to meet intensifving 
demands for additional training, because of time, funding, and instructor 
personnel constraints. The difference in training requirements and formal 
training available will be filled by onboard training (OBT). The OBT available is 
currently at a multitude of levels from shipboard generated, to Svstems 
Commands and OPNAV sponsored, and contractor prepared. Frequently OBT is 
not coordinated between the many sponsoring activities resulting in duplication 
of effort, extensive resource requirements, and confusions in the fleet and shore 
stations as to OBT program procurement and implementation. Central to this 
theme is the requirement for the designation of an organization to centrally 
manage the OBT program within the Navy." 


CNET recommended that a branch within OPNAV be created to manage 
onboard training. This debate concerning onboard training continues to this day. 
Under the sponsorship of OPNAV (OP-43), NAVSEA’s contracting support and 
technical oversight, and Type Commander (TYCOM) day-to-day direction and 
scheduling, OMT as continued at relativly low funding levels. Funding levels were so 


low that support of courses in two homeports were cancelled in 1985. 


C. FUTURE OF HIGH-TECH SKILLS 

With the advent of ever more complex propulsion, weapons, and support systems 
on fleet units, both new construction and backfitted, the modern Navy is demanding a 
greater number of specialized skills in shipboard crews. Training pipelines can stretch 
several months between duty stations attempting to match billet needs with personnel 
skills. The further expansion of shore-based training with its inherent loss of service 
member productivity is not an appropriate answer to the problem. 

The current solution, reliance on civilian technical representatives (TECHREP) 
to repair shipboard systems procured from their corporations, is also not appropriate. 
In 1985 the Chief of Naval Operations (CNO) directed” the reduction of Navy 
dependence on afloat civilian TECHREPs [Ref. 6: p. 126]. His July 1987 TE@RiKwes 
elimination date has passed uneventfully and afloat civilian skilled workers remain a 
reality for the Navy. The Navy appears to accept this overall civilianization trend 


when it announced in 1986: 


“This material is quoted from a Chief of Naval Education and Training letter to 
OPNAV dated | April 1981, signed by his deputy at the time, J.M. Poindexter. 


>Memorandum, Adm. James D. Watkins to the deputy chiefs of naval operations 
for submarine warfare, surface warfare, and air warfare. “Civilian Engineering 
Technical Service (CE TS) Personne. ome om 
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_ Continuing efforts are underway within Navy to reduce the overall level of 
mulitary manpower requirements through civilianization.° 


The Navy goes on to rationalize this labor substitution trend by noting the 
significant savings of trained military manpower this program has allowed. 

The efficiency in civilian labor over military, in some missions, should not be lost 
On maupower planners. Civil service assumption of mulitary billets or TECHREP 
repair of complex shipboard equipment, including aircraft, is not the best form of 
civilianization, although they have become quite popular. Rather, private contracting 
of support and training manpower appears to present concrete avenues for savings. 
The skilled military trained technicians that left the service causing experience shortfalls 
can now be contracted to provide the verv same services, but as civilians. Lower 
overhead and a willingness to work in the familiar military environment at possibly 
below market wage (excluding the sunk cost of retirement pav) would enable the Navy 
to Capture a cost savings. The economic efficiency of competitive contracting is in the 
early stages throughout DOD. Using low-cost labor to liberate military manpower for 
miore critical purposes can lower the price and improve program efficiency, particularly 
in manpower-intensive missions such as trailing. 

Shipboard maintenance managers are finding an ever increasing gap between 
equipment installed and personnel with necessary skills to effect onboard repair to that 
equipment. A case in point is the auxiliary propulsion equipment on Spruance class 
destroyers (DD-963). The rating assigned repair responsibility over firepumps, air 
compressors, and the LM2500 gas turbine engine 1s the same, Gas Turbine Mechanic 
(GSM). While GSM A and C school training’ prepares these students for many 
turbine-related malfunctions, personnel in this rating receive almost no background in 
basic repair of the peripheral propulsion equipment. Designed redundancy in 
auxiliaries has attempted to replace the need for self-sustainability in these vessels. 

This trend toward reliance on outside maintenance of shipboard equipment 
manifests itself in the minimally-manned Oliver Hazard Perry Class (FFG-7). Designed 


equipment failure rates, requisite equipment duplication, and regularly scheduled 


Office of the Assistant Secretary of Defense (Manpower, Installation and 
Logistics). Military Manpower Training Report for FY 1986 Vol III and IV. 
Washington, D.C.: Department of Defense, 1985. pp.IV-38. 


7Class A school training is basic skill instruction normally provided following 
recruit training. C school training is designed as a first term reenlistmeut incentive for 
Sailors with fleet experience. 
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[Industrial Maintenance Availabilities (IMAV), which conduct class maintenance plan 
replacement of installed auxiliaries, is a way of life on these ships. Variances in 
equipment failure rates, supplv availability of reworked carcasses, and ship employment 
detract from the success of this repair philosophy. Fleet Engineering Officers on these 
classes of ships have found OMT to have great impact on their self-sufficiency. 

Senior Navy officials, both NAVSEA and Fleet Commanders, recognized the 
need for a program to improve shipboard equipment maintenance self-sufficiency in 
1978. The SQIP and OMT programs were developed and evaluated as successfully 
meeting these hands-on maintenance training goals. Unfortunately, while the 
NAVSEA-tasked [MA-centered SQIP has flourished, the equally effective shipboard 
program has been stagnated by unclear sponsorship and training area responsibility. 
The crucial question is, had the OMT program received full support and appropriate 
funding over the past seven years what would the Navy's mission readiness be? To 
more fully comprehend the possible impact OMT could have on the fleet, an 
understanding of productivity and training and military readiness is required. The next 


chapter will review literature associated with these areas. 


Ii. LITERATURE REVIEW 


The body of knowledge as it applies to this thesis exists in three general 
disciplines: productivity, training, and military readiness. The interaction of researchers 
in these areas has produced several works on both training efficiency and military 
readiness productivity. The assimilation of this literature as well as graduate studies 


provided a sound theoretical foundation on which to frame this study. 


A. MILITARY READINESS PRODUCTIVITY 

An excellent summary of literature concerning military productivity research 1s 
provided by Horowitz [Ref. 3: p. 13-28]. In this paper, he also develops a causal chain 
that links Manpower, Personnel, and Training (MPT) policy decisions to increased 
readiness. He explains the feasibility of transforming this chain into a set of 
quantitative planning instruments. One of the most important discussions in 
Horowitz's evaluation concerns directing MPT analysts toward the use of available 
quantifiable data rather than the use of subjective survey data. The merging of these 
already available partial indicators of performance into a substantially improved 
indication of military output will provide a measure upon which MPT policies can be 
formed and expenditures justified. The use of CASREPT data in this thesis is one of 
the quantifiable data types mentioned by Horowitz. The OMT data base is again an 
example of the untapped data MPT researchers could use to study training programs. 
The combination of these data bases in the two forms provided in this thesis can be 
used in tangent studies of training methods and equipment reliability. 

Warner [Ref. 7], in an earlier paper with much the same theme, summarizes the 
then current Knowledge of Navy manpower problems and focuses on possible 
directions for future studies. Warner develops a theoretical framework for evaluating 
manpower issues in terms of supply and demand. He stresses the issue of quantifying 
mulitary demand with efficient measurements. Readiness, the output of military labor, 
is examined in this thesis. If training programs such as OMT can improve the 
productivity of military labor it follows that demand can be reduced. This thesis 
proceeds from Warner's recommendation for research in both readiness and training 


disciplines. 
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Hogan [Ref. 8] discusses a broad range of efficiency and productivity topics, as 
they apply to Defense manpower issues. He examines and critiques DOD techniques 
designed to promote efficiency in manpower determination. hardware experience mix 
tradeoffs, and the efficiency impact on the All-Volunteer-Force. This article provided a 
general knowledge of the budgetary decision process within DOD. Programs such as 
OMT which contribute to efficiency in two areas, maintenance and training, should 
receive high budgeting priority. 

An early study which used CASREPT data as a criterion measure of surface ship 
productivity was conducted by Horowitz and Sherman in 1977 [Ref. 9]. They examined 
the performance of maintenance ratings on surface ships. Aggregate ship statistics 
were developed from the enlisted master file of every crewmember on 91 ships studied. 
These data were then weighted by the individual's length of duty on the ship during the 
study period. The enhsted characteristics, examined by occupation include crew size, 
Armed Forces Qualification Test (AFQT) scores, education, past sea experience, rank, 
length of service, marital status, race, and training courses attended. One of the effects 
they observed was that variations in productivity reflected variations in training in all 
ratings except Firecontrol Technicians (FT). These findings predict an observable 
effect on ship readiness caused by a maintenance training program such as OMT. 
Including other than formal training as a variable captured in the data bases produced 
in this thesis, may explain even more fully variances in ship readiness. 

Horowitz [Ref. 10] condensed several previous studies concerning Navy enlisted 
productivity conducted while he was at the Center for Naval Analyses. In this 
monograph, Horowitz suggests how these studies might apply to Army manpower 
issues. Knowledge of previous studies and research methods prevents analysts 
continually reinventing the wheel. This review serves this important purpose, as well as 
demonstrating the similarity of manpower issues among military services. 

A 1984 study conducted at the U.S. Military Academy [Ref. 11] examined the 
impact of mental groups and high technology on tank crew performance. This 
research suggested that advanced technology weapons systems need not require the 
high quality operators the Services claim. The theme of this study is that technology 
may make systems increasingly easier to operate, but the same is not necessarily true 
for maintenance tasks on these more complex svstems. The impact of advancing 
technology on the Navy has not gone unnoticed. The requirement to compete in the 


electronic environments above, below, and on the high seas has created a reliance on 


high-tech weapons, communication, and propulsion systems. These systems maybe 
user friendly, but tend to require ever increasing experience levels in maintenance 
personnel. 

Frorvclimiiive! 2 lemmodels the eficct the expenence levels of maintenance crews 
have on the Air Force F-4E sortie generation. His research concluded that more 
experienced, skill-level 5 maintenancemen were over 25 percent more productive than 
the lower experienced skill-level 3 personnel. This contention that productivity is a 
function of time-on-the-job opens the prospect for improvement in the skill-generating 
activities of on-the-job training. Programs such as OMT may, in fact, shorten the time 
required to transition to a more productive skill level. 

The damaging effects increased personnel turbulence has on civilian productivity 
have been well documented. The effect of turbulence on military units has more 
recently been studied by Tragemann [Ref. 13]. He discovered significant improvements 
in unit readiness by stabilizing individuals within deploying units using the Army 
Cohesion Operational Readiness and Training System (COHORT). Entire unit 
reassignment is not new to the Services. The Navy Fleet Ballistic Missile Force 
established blue and gold crew rotation from its inception. This personnel policy 
sought to increase production of strategic deterrence by more efficient use of existing 
Capital investments, SSBNs. This turbulence effect is not lost on the the surface Navy. 
The gapping of critically skilled billets while awaiting in-route shore training of reliefs 
can adversly affect unit readiness. If a policy of reducing shore school duration by 
transferring a portion of the training to more productive on-the-job training were in 
place, personnel would spend greater amounts of time actually onboard each ultimate 
duty station.®> OMT provides an efficient program to expand crew experience levels in 


specilized maintenance skills without prolonging existing off-ship training pipelines. 


B. TRAINING EFFECTIVENESS 

As the Navy seeks to improve force productivity, research into more efficient 
training methods may produce as large a gain as advancing technology. To be fair, 
high technology applications in the training field are themselves opening new vistas 
requiring cost-benefit analyses. Research by Balis [Ref. 14] was mainly concerned with 
estimating skill and experience mix and the level of reenlistment bonus necessary to 


maintain an efficient force structure. Of interest to this study is his mechanism for 


SAn ultimate duty station is the final reporting activity on an individual's transfer 
orders. In the case of a servicemember being transferred to a ship via shore schools, 
this process may span more than a year. 
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estimating initial training costs of recruits. If programs can be developed which 
provide the necessary skills to these new sailors more economically than the existing 
shore-based training system, skill thresholds or the number of students trained could be 
increased. 

Marcus and Questor [Ref. 15] investigate occupation-specific learning curves of 
first-term Navy enlisted personnel, using the Rand Corporation’s Enlisted Utilization 
Survey (EUS). The purpose is to estimate the Navw’s sunk-cost payback horizon for 
varied length service schools. The study estimates the minimum length of obligated 
service required for the Navy to recoup this investment in human capital. These 
training cost estimates for specialized training are of interest to this thesis. 

Two related studies by Questor [Ref. 16] and Downey [Ref. 17] seek to explain to 
the Chief of Naval Operations (CNO) whv quality of life improvements of the early 
1980s improved retention but did not realize the anticipated savings in reduced training 
costs. These studies reveal that Navy enlisted endstrength proportions have moved 
toward more careerists, and these career designated sailors, by definition, require higher 
levels of specialized skill training. Additionally, specialized skill training at the C- 
school level has expanded significantly. 

These two studies document the fact that C schools are the most manpower- 
intensive Navy skill training. While the Training command has embarked on an 
expansion in these military labor intensive schools, the cost of that labor has risen 
dramatically. One conclusion that can be drawn from these studies is that continued 
reliance upon shore-based, military manpower-intensive skill training 1s not the most 
efficient use of scarce training dollars or military manning. The OMT program Is a 
direct competitor for the specialized skill training dollars spent to support some 
maintenance related C schools. It its crucial that the military sharpen it’s ability to 
recognize and implement training programs which are more effective or economic than 
those currently in place. 

Malehorn [Ref. 18] provides an excellent theoretical framework to explore the 
cost-benefit relationship of embedded training.? He develops a series of Strawman 


statements which represent possible effeciencies of the embedded training method. 


7Embedded training is training that is provided by capabilities built into or added 
Onto operational systems, subsystems, or equipment to maintain and/or enhance the 
skill proficiency of fleet personnel. Further, an embedded training device is designed 
and manufactured as an integral part of an operational system's hardware, software or 
consists of separately developed external hardware/software which interfaces with an 
operational system. 
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Programs such as OMT, which use existing equipment to conduct skill training. in the 
broad sense, qualify as embedded training. This Strawman technique of exploring the 
cost-benefit relationship of OMT contrasted to the more traditional methods of 
imparting specilized skills is one way of conducting a cost evaluation of different 
training programs. Many of Malehorn’s possible embedded training pavofls are 
realized by OMT. These applicable payoffs include: 


e All travel, billeting, subsistance, and administrative costs associated with 
moving students to the instruction site are avoided. 


e Costs associated with maintaining formal schools 1.e., capital investments, 
personnel costs of instructors and staff, and base support expenses are foregone. 


e Students opportunity costs are lower than in formal schools as they remain 
available for partial shipboard mulitary duty. 


e Training is conducted on specific shipboard equipment with immediate student 
applicability. Learning is quickly reenforced with greater mental retention. 


¢ OMT training overhauls shipboard equipment which would otherwise require 
off ship repair facilities to conduct the repair. 


This literature review would be incomplete without mention of work conducted 
by Reslock and Gregory [Ref. 19] in preparing the Center for Naval Analyses 
CASREPT data base. This explanation of the CASREPT data base was clear, concise, 
and error-free. Ms. Reslock was the point of contact at the Center for Naval Analvses 
for the CASREPT data base used in this thesis. Her rapid response to requests for 
data and sound explanations were instrumental to this work. 

The literature reviewed for this thesis has charted the course for the use of 
quantitative measures of military productivity, the CASREPT data base, to study a 
specialized maintenance skill training program, which utilizes the economic efficiency of 


a shipboard embedded training environment. 
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IV. METHODOLECGs 


A. DATA MANIPULATION 

The two files used to conduct this investigation are the Center for Naval 
Analyses CASREPT data base from October 1982 to March 1987, and the Unified 
Industries Training Data base from January 1981 to July 1987. The CASREPT file 
consists of over 149,000 data points and the Unified file of over 26.000 data points. 
Record layout for the CASREPT data base is provided in CNA report 86-28 
(Ref. 19: Appendix B]. Layout for the entire Unified Industries data base is provided in 
Appendix A of this thesis. 

Before anv data manipulation could take place the data bases contained on 
magnetic tape were loaded on to the Naval Postgraduate School computer center mass 
Storage system. Programs 1 and 2 in Appendix B upload the UNIFIED Industries and 
CASREPT data respectivly. 

1. Uploading Tapes and Data Reduction 

The first step in using these two files was to conduct descriptive statistics on 
the variables contained within them. Of particular interest were the two OMT sections 
of the Unified data set. This data set contained individual crewmember training data 
and ship data as separate subfiles. As this study explores the total effect of OMT on 
ship readiness, only the ship files were considered. There are over 1,300 training events 
during the period studied in this subfile. 

Ship class selections were made to reduce the total number of calculations 
while maintaining adequate sample size. The ship class selections shown in Table 2 
represent 94.4 percent of the OMT ship training file. Identical rationale was relied 
upon in making equipment course selections from the OMT file. Those skill areas 
shown in Table | comprise 93.1 percent of the total training file. These selections 
allowed 87.1 percent or 1,176 OMT training events to be analyzed during this study. 
These frequencies can be found in Appendix B section 3. 

The next step was to match the OMT training courses with equipment 


identification codes (EIC).!° EIC’s are one of the data fields provided in each 


lOAn equipment identification code is a four character code used to exactly 
identufv specific Navy equipments. These codes are contained in the Navy's Equipment 
Identification Code Manual (Ref. 20}. 
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oie) we rccotd, Tie -cleven ONT courses correspond to !I!10 EICs. The 
relationship between courses and EICs is contained in the FORTRAN program found 
in Appendix E. By relating each OMT equipment course to the corresponding EIC’s 
on which the training is applicable, the CASREPT records for those EICs are 
examined. Program 3 Appendix B creates the subset of the OMT file for Table 2 ships 
training records. Program 4 Appendix B separates only those CASREPTs from ships 
in Table 2 and EICs corresponding to training courses in Table I. 
2. Creating a Dummy OMT Training Variable 

Before both the OMT and CASREPT files can be operated on together, data 
fields containing ship hull number and all dates must be in identical formats. Ship hull 
numbers in the Unified files were changed to match the CASREPT form. Thus, 
AOR-S becomes AOR 0005. Training dates on the OMT data base were in a six-digit 
year, month, day form. Because failure rates were to be computed in failures per 
equipment days these training dates were converted to the pseudo-Julian date 
configuration found in the CASREPT file. This sequential date counter begins with 
day 00001 on 1 January 1974. These operations are accomplished on the 
subset.Unified file by program 5 found in Appendix C. Program 6 in the same 
Appendix is an SPSSX procedure used to sort this file (subset.Unifiedl) by ship hull 
numiber, course title, and training date creating subset.Unified2 on the mass storage 
system. This second sorted subset of the OMT data base was used as input to the 
failure rate calculation program in Appendix E. 

Now the CASREPT and associated ship OMT files can be read and related to 
each other in a single program. The FORTRAN program in Appendix D reads each 
ship's training data, hull number, course name, and course date, contained in the 
subset.Unified! file and then searches the CASREPT file for reported failures in each 
EIC covered by that particular course. The mass storage file created by this program 
contains ship identification data, total down time for the CASREPT, the breakdown of 
down time by supply and maintenance, the EIC involved, and a field relating to OMT 
in the form of a 0,1 entry. The dummy OMT variable will be 0 if OMT had not been 
conducted on the CASREPT EIC within three years.!! A 1 is found in this field if 
training had been provided by OMT within the three year time frame. 


Il A three year training effect period was chosen in light of current expected sea 
tour lengths of the maintenance ratings targeted by the OMT program. One and two 
year training effect horizons were also examined and will be discussed in Chapter V. 
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This CASREPT OMT data base allows investigation of differences in the 
variables contained in the CASREPT file. Variations in the amount of equipment 
down time and the portion of the down time that 1s supply or maintenance related 
could be examined. This study was centered on the comparison of equipment failure 
rates and this combined CASREPT OMT dummy file measured only equipment down 
time. A file which captured failures and equipment life was needed. 

3. Generating Failure Rates 

Because the OMT dummy file depended upon the report of casualties to 
equipment to derive an indication of changing reliability, the generation of a more 
appropriate failure rate file was required. The Appendix E FORTRAN program creates 
this file. The failure rate procedure divides the CASREPT file into control and 
treatment groups with OMT training conducted within three years of the CASREPT 
being the treatment. To calculate failure rates, casualties must be counted and then 
divided by a total time variable. 

Equipment time 1s computed from each ship’s initial begining CASREPT date 
to the end of the CASREPT file (31 March 1987) for each of the 110 EICs> Aliigigags 
begin in the control group and some migrate into the treatment group when onboard 
training occurs. Ships may also move back into the control group when the 1095 day 
(three vear) training effect clock runs out. Failures are counted by ship and EIC 
depending on whether the CASREPT happened during a training or non-training 
period. 

Now that time in equipment days and failures have been found the program 
sums each ship’s EIC contro! and treatment data by class of ship. The resulting file 
contains ship class, failures and time during non-trained periods, non-trained failure 
rate, failures and time during trained periods, trained failure rate, EIC, and the 
associated OMT course title. 

The file described above was then filtered by removing all EICs for which 
there were no failures in the control and treatment groups. This reflected the fact that 
some classes of ships do not have all 110 equipments installed or that the equipment 
siniply did not fail as reported by the CASREPT svstem. In either case this data was 
of no use to the study. 

Identical summed failure rate data bases were created using one and two year 
training effect time values. A FORTRAN program creating an alternate experimental 


design is also included in Appendix E. This methodology examines only ships which 
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participated in OMT.!* These ships equipment failure rates prior to the training event 
comprise the control group, failure rates following specific courses produce the 
treatment rates. Again, three data bases were created using the three, two, and one 
year training effect horizon. The summed failure rate data bases were small enough to 
reside on the authors A disk allowing easy access for statistical analysis. These six 
failure rate files were compared statistically during the analysis phase of this study. 


This analysis will be presented in the following chapter. 


B. OVERVIEW 

This chapter has explained the raw data used, the transformation of that raw 
data into a usable form and the creation of four new data sets on which statistical 
analysis can be conducted. In the next chapter the statistical procedures applicd to the 


three summed failure rate files, and results are discussed. 


This methodology was recommended by Dr. Loren M. Solnick, Department of 
Administrative Sciences, Naval Postgraduate School. 
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V. DATA ANALYSIS AND RESULTS 


A. DATA ANALYSIS 
1. Computing Aggregated Failure Rates and F-Statistic 
The data bases produced by the two Appendix E FORTRAN programs and 
the one and two vear training experience horizon variants of them, provide failure data 
bv class of ship, EIC, and OMT course title. These data are already the aggregatiomse 
data from ships within the class. An SPSSx program was used to further aggregate 
failure and equipment time data. Summed failures and equipment time were used to 
compute trained and non-trained failure rates which were in turn compared by 
computing F-statistics and degrees of freedom. By altering the BREAK line of the 
Appendix F section A program using class, EIC, or course this analysis is conducted 
on all combinations required. 
2. Test for Statistical Significance 
Failure rates follow the exponential distribution and as such the generalized 
ikelihood ratio test is from the F-distribution. When the failure rate of equipment 
with no OMT (control) is 4,, and failure rates of equipment having OMT (treatment) 
is A,, the test the hypothesis Hy: A, = A, is provided by Equation 5.1. 


, HOM Ne g,) 


ore = 
mops ae. 2 mlieye lester) 


(eqn 5.1) 


Where T, and T, represent equipment time and g, and g, are the number of 
observations, in this case the number of casualties in each sub group (control or 
treatment) (Ref. 21: p 456]. These values F, n,, and n, are computed by the SPSSx 
program mentioned above from T,, T,, g,, and g,. 

It was necessary to use SAS to calculate observed level of significance or p 
values, as SPSSx has no direct method to accomplish this procedure. An example of 
the SAS program using the SPSSx output is presented in section B of Appendix F. 
The p values produced by SAS are combined with the associated failure rate difference, 
A,-A, in the tables presented in the next chapter. Together the differences and p values 


depict the change in equipment failure rates between the control and treatment groups 


and the statistical significance of the change. Negative values for this difference reflect 


lower equipment failure rates tn the control group than in the treatment group. 


B. RESULTS 

Logic and previous research suggests that OMT should reduce equipment failure 
rates on participant units. Those ships having crewmembers with the ability to 
correctly operate, diagnose and repair equipments onboard should realize increased 
equipment reliability. This study found that there was in fact a net positive effect 
associated with ships that had received OMT training. While this positive effect was 
not statistically significant at normally accepted levels, the data demonstrate improved 
equipment failure rates in a clear majority of ships (70 percent) on which training had 
taken place. Oddlv enough, the positive effect of maintenance training on failure rates 
was found to intensify with time. This time horizon effect holds true for both 
experimental designs, all units in the control group and trained units only in control 


groups. 





TABLE 3 
FAILURE RATES BY COURSE (TRAINED UNITS, 3 YEAR TIME 

HORIZON) 

COURSE h nh, PVALUE 

AC&R . 900084 99 | 

AIR COMP . 000519 99 

CENTPUMP /000034 :94 

DE -:000081 :34 

DRY AIR -. 000155 40 

ELEC MOT / 000018 ie 

RE 000379 99 

MK 19 000207 . 83 

STEAMVAL =. 000101 se 

60/400HZ / 000971 97 

60/400MG = =. 000278 48 


Ry, = Haalure Race w/o OMD 
4. - Failure Rate /w OMT 





This study's results are presented in Table 3 through Table 6 in this chapter and 
in Table 7 through Table 12 in Appendix G. The results are arranged by first 
examining OMT'’s effect with only trained ships in the control group, then with all 


ships in the control group. 
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FAILURE RATES BY CLASS (TRAINED UNI See 


| 

| TABLE 4 
| 

| HORIZON) 
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1. Trained Units in Control Group 

The results in Table 3 reproduced here from Chapter I, Table 4, and Table 7 
through 9 represent analvsis of the three data bases produced considering only units on 
which OMT was conducted. These results demonstrate the net positive effect of OMT 
On unproving equipment reliability. This positive effect is not found to be statistically 
significant at accepted levels of significance (@ S .1), however the overall effect is 
none-the-less very positive. 

With this experimental design 61 percent of ship classes, 65 percent of EICs, 
and in fully 70 percent of OMT training events studied exhibit an improvement in 
equipment reliability for up to three years after participating in this training program. 
Again, this more positive effect intensifies as time from the training date increases. 

The concentration of OMT training events in a few classes of ships biases 
class-wide results. The more important observation is what effect does OMT have on 


reliability of tvpes of equipments regardless of the platform on which it is installed. Of 
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equal importance is the question of what areas and courses, produce the greatest 
inipact on equipment reliability. For these two topics a more realistic analysis of 
training events by course 1s provided. Results in this section will be presented with the 
more meaningful course statistics preceding the unevenly weighted class tables. 
2. All Units in Control Group 

ieee wh acicsowand fable lOthrough lable {2 are the analvsis of the three 
summed failure rate data bases produced incorporating all ships, trained and non- 
trained, into the control group. As previously mentioned the numbers of classes 
displaving positive effects increases with longer time horizons. Actual failure rates in 
failures per equipment day are provided in Table 6 with rate differences. The extremely 
sniall size of the fractions involved in some cases create havoc with tests for 
significance. For example in Table 5 only five of the eleven courses studied show a 
positive effect and none are significant at @ S& .1, these five include 53.4 percent of the 
training conducted. The electric motor course comprises another 17 percent of the 
training events and a negligible difference of .000004 or 1 failure in 250,000 equipment 


days moves this course into the negative effect category. 





TABLES 
Pee bes BYICOULRSE (ALL UNITS, 3 YEAR TIME HORIZON) 


COURSE PAO & h h, hi -h, 
AC&R ee POVOSZ > FeGOOss> 3. OCO050 
eg Ol ae © SOO Ze OO aZI 7) . OO0GZ6 
CEN2 PUMP oS ,OCOeZs OCG S  ~000007 
DE Als pOOOZZ > ne COOZo7 =. OOO03 1 
DRY AIR . 46 nOCCS toe FCC O574. . O90022 
ELEC MOT onl -000033 .000036 -. O00004 
FIRE oe wOCOTzZS . OC O054 . 000074 
eR, no Ag PpOCCGZS  , 000575 =. 000147 
So TEAMVAL Oo mOOGecz  ~OCRS2Z9 =. 00009 / 
60/400HZ Tos, wOOHGI9 .. 00'S52 =. CO0353 
60/400MG (G10 ha3 OCA 3 001673 -.000545 


h, - Failure Rate w/o OMT 
A, - Failure Rate /w OMT 
SSomereiricane (¢ = -, 1) 


By further dividing OMT courses into specific EICs, fully 60 percent of 


equipments enjoy improved reliability as a result the training. Only six EICs display 


significant negative effects of the 65 found to exist on classes of ships studied. 
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TABLE 6 
FAILURE RATES BY CLASS (ALL UNITS, 3 YEAR Tiviiaie eae 
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In the final chapter conclusions and recommendations based on these results 


be presented and discussed. 
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VI. CONCLUSIONS AND RECOMMENDATIONS 


A. CONCLUSIONS 

This study has attempted to be an unbiased evaluation of the impact onboard 
maintenance training has on equipment reliability on several classes of U.S. Navy 
surface ships. The results presented in this thesis demonstrate that specific OMT 
courses produce improved reliability on certain equipment. While this effect is not 
statistically significant at normally recognized levels, the positive effect 1s measurable. 

It appears that this positive effect manifests itself in two interesting wavs. First, 
it is Observed when failure rates are compared before and after training (trained units 
only in control group) rather than comparing trained ship failure rates with those of 
non-trained ships. One rationale for this result is that ships participating in OMT have 
a real need for the training. It is reasonable to assume that a unit experiencing 
problems with certain types of equipment, without sufficiently trained maintenance 
personnel to elevate the situation, i.e. higher failure rates, Would benefit the most from 
training such as that provided by OMT. 

The second phenomenon observed is most probably caused by an aberration in 
the CASREPT data used for this study. The observation that trained units failure 
rates improve as the duration of time from the training date was initially counter- 
intuitive. An understanding of the CASREPT file produces the most likely answer. 
There is more than one piece of equipment of a particular EIC on each ship. However 
these equipments are not differentiated in the CASREPT data studied. In reality 
failure rates were computed in failures per ship EIC days rather than equipment days. 
As all ships and EICs were treated uniformally the comparisons of these values remain 
insightful, but not perfect. This improvement with time effect could result from OMT 
Ships exercising new found talents of repair on identical tvpes and identification coded 
equipments shortly following completion of the training course. The fact that these 
repairs often require more than 48 hour duration, results in a CASREPT being filed 
and this studies trained failure rate rising during the first year. Including a specific 
equipment identifier in the CASREPT data which is included as part of the required 


message format would correct this problem. 
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Onboard Maintenance Training makes good sense from both an economic and 
personnel productivity view point. Equipment is repaired to class C overhaul standards 
at a fraction of the expense of having it done off the ship, and verv expensive 
specialized skill training is conducted again at a fraction of the off ship cost. While it 
was bevond the scope of this thesis to produce a cost benefit analysis of the training 
costs involved, the econonucs of embedded training over off ship training appear 
significant. 

Based on this evaluation of the quantifyable variables and an application of 
principles discussed in Chapter III this author concludes that OMT has a definite net 


positive effect on both Navy readiness and budget efficiency. 


B. RECOMMENDATIONS 
1. For Further Studies 
The uses of the data bases created in this thesis abound. Possible uses 
include: 


e Inclusion of an OMT training variable in a multivariate analysis of ship 
readiness. 


e Conduct an extensive cost study of Navy specialized training and OMT. 


e Analysis of the pre-test post-test data contained in the OMT Student Detail 
section of the Unified data. 


e <Analvsis of the parts, tools, and technical documentation onboard sections of 
the OMT. Ship Betavine: 


e Use of the SQIP training records and IMA production records to evaluate 
training efficiency. 


e SQIP Student Detail pre-test and post-test as for OMT. 


¢ Correct the equipment identification problem in the CASREPT data 
encountered during this thesis and rerun this study. 


e Use the CASREPT file as a dependent variable in other studies. 
2. For Onboard Maintenance Training 

It is the strong recommendation of this author that Onboard Maintenance 
Training be expanded to include not only engineering skill areas but also weapons, 
communications, and electronic repair. Increased funding for this expansion of OMT 
could be provided by transfer of a portion of existing Type Commander maintenance 
funds. With rising shipyard manhour costs and existing civilian contracted repair costs, 
OMT is a more productive use of each Type Commander repair dollar than any other 


alternative. 
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APPENDIX A 
RECORD LAYOUT FOR UNIFIED INDUSTRIES DATA 


This is the lavout for the Unified Industries data base. There are six sub files 
contained within this data base. Particular data sets are differentiated by the contents 


of positions one and two. 


1 SHIP MASTER 


DATA SET NUMBER ELC  OmaAnUS 'O1' 
HULL/TYPE PIC X(9) 

FILLER PIC X 

SHIP NAME PIC X(20) 

FLEET Pie x( Sn 


Zee SOIP MASTER 


DATA SET NUMBER PIG=x OZ) VALUE ‘02’ 
SQIP COURSE CODE PIC X (8) 

SQIP COURSE NAME PIG ea (29) 

FILLER Pac xX 

3h OMT MASTER 

DATA SET NUBMER PIC X (02) VALUE °03' 
OMT COURSE CODE PIC X (8) 

OMT COURSE NAME Pie O25) 

FILLER Bie ox 


oo 


4. SQIP STUDENT DETAIL 


DATA SET NUMBER PIC X (02) VALUE Of" 
STUDENT NAME PIG Mec lap 
NAVY RATE PIC X (4) 
E RATE Pie oe 
HULL TYPE PIC X (9) 
FILLER PIC X 
SQIP COURSE CODE PIC X (8) 
SQIP COURSE TYPE PIC X (4) 
SQIP COURSE TYPE-G  REDEFINES 
FILLER PIC XX 
INITIAL Vioit VALUEA Ty 
REVISIT VALUE "RV" 
FOLLOW ON VISIT VALUE "FO" 
FILLER PIC XX 
BEGINNING DATE PIC 9 (6) 
ENDING DATE PIC 9 (6) 
LOCATION PIG: Xue) 
INSTRUCTOR PIC year) 
COMPLETION CODE pice. 
FILLER PIC X 
WRITTEN PRE TEST PIC 999 COMP 
WRITTEN POST TEST PIC 999 COMP 


HANDS-ON PRE TEST PIC 999° 9eeve 
HANDS-ON POST TEST Pig 999 eon 
HOURS EEQLUR: jg she (S)S) COMP 3 EiMrs 
HOURS ec Fic 22 COME’ 8. TIMES 
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OMT STUDENT DETAIL 


DATA SET NUMBER PGi enGe? |) VALUE ‘OS’ 
STUDENT NAME Pen ( 14) 

NAVY RATE one (aS 

E RATE Se NOx 

PRD PIC 9 (4) COMP 

HULL TYPE Prem o)) 

FILLER pre x 

OMT COURSE CODE PIlem ue) 

FILLER PIC XX 

BEGINNING DATE PIC 9 (6) 

ENDING DATE PIC 9 (6) 

LOCATION PIC X (12) 

INSTRUCTOR PIC X (14) 
COMPLETION CODE PIC xX 

FILLER PIC X 

WRITTEN PRE TEST PIC 999 COMP 
WRITTEN POST TEST PIC 999 COMP 
HANDS-ON PRE TEST PIC 999 COMP 
HANDS-ON POST TEST PIC 999 COMP 

HOURS LECTURE PIC 99 COMP 8 TIMES 
HOURS OJT PIC 99 COMP 8 TIMES 


4] 


6. OMT SHIP DETAIL 


DATA SET NUBMER PIC X (02) VALUE '06' 
HULL TYPE PIC X (9) 
FILLER Pree. 
OMT COURSE CODE PIC X (8) 
OMT COURSE TYPE PIG 3a 
INITIAL VISIT VALUE "Ivy? 
FOLLOW-ON VISIT VALUE "Fo" 
BEGINNING DATE PIC 9 (6) 
ENDING DATE PIC 9 (6) 
FOLLOW-ON DATE PIC 9 (8) 
LOCATION PIC X (12) 
INSTRUCTOR PIC Kaus) 
REMAINING ONBOARD PIC 999 COMP 
ONGOING TRAINING PIC X 
FILLER PICs 
INSTRUCTORS GUIDE PIC X 
FILLER Pie. x 
SIMILAR REPAIRED PIC 999 COMP 
NO MORE REPAIR PIC 999 COMP 
DEF DATA 
TOOLS PRE PIC 9 (4) 
TOOLS POST PIC 9 (4) 
TECH DOC PRE PIC 9 (4) 
TECH DOC POST PIC 9 (4) 
REPAIR PARTS PRE PIC 9 (4) 
REPAIR PARTS POST PIC 9 (4) 
REPAIR DATA 
COMPLETE REPAIRS PIC 99 
AWAITING PARTS PIC 99 
REQUIRE IMA PIC 99 


REQUIRE DEPOT Pleo? 
NOT ENOUGH TIME ErGeo9 


7. SAMPLE OF UNIFIED SHIP DETAIL FILE 


SepD-9¢63 
GeDD-963 
O6DD-963 
BevD-963 
SepD-963 
Q06DD-964 


60/400HZ1IV821122821203000000ATLANTIC CEWARD 
Beem volive2z1 220621 Z230000000ATLANTIC CEWARD 


Breet test 10763111 8000000ATLANTIC Jee NRE 
STEAMVALIV831031831118000000ATLANTIC JEHUDSON 
AC&R iVesao7 5511 25000000ATLANTIC Ce EONEE y 
CENTPUMPIV850624850628000000PACIFIC M LINCOL 


8. SAMPLE OF CASREPT FILE 


20574DD 
20574DD 
20574DD 
20574DD 
20574DD 


096382100601500320128211020322800280026000210624 
O86552 1907 20209320228210210321600150000001510000 
096382101321160320828301220330901020000010210000 
Capea 201 502150521028301250331201030018008510432 
096382101811500321328211100323600240019000510456 


1SSHEG 
OR3550 
1SQ0M59 
2RGWFC 
iRGs21 


APPENDIX B 
TAPE READING TO MASS STORAGE SYSTEM 


i UNIFIED DATA TO MASS STORAGE 


//NPS528 JOB (2908,9999),'XK0002 TAPE1',CLASS=E 

//*MAIN RINGCHK=NO 

// EXEC PGM=IEBGENER 

//SYSPRINT DD SYSOUT=A 

//SYSIN DD DUMMY 

//SYSUT1 DD DISP=SHR,DSNAME=MSS.S2908.UNIFIED 

//SYSUT2 DD UNIT=3400-6, VOL=SER=NPS528,DISP= (NEW,PASS), 
i: LABSEL=(1 NL coun 

ne DCB=(RECFM=EB, LRECL=200, BLKSIZE=19000, DEN= 3) 


a CASREPT TAPE TO MASS STORAGE 


//X0003 JOB (2908,9999),'X0003 FORTRAN' ,CLASS=F 
// EXEC FORTYCG 
//FORT.SYSIN DD * 
CHARACTER*57 A 
CHARACTER*20 B 
CHARACTER*1 BLK 
DATA BLK/' '/ 
INDEX = 0 
10 CONTINUE 
READ (1 .20,END=L00} A.B 
20 FORMAT(A57.1X,A20 
INDEX = INDEX + 1 
WRITE(2,39) A,BLK,B 
30 FORMAT(A57,A1,A20} 
elemacey 110 
100 CONTINUE 
WRITE(6,110) INDEX 
110 FORMAT(1X,'RECORDS TRANSFERRED:' ,I8) 
STOP 
END 


/* 
//GO.FTOLFOO1L DD UNIT=3400-6 , VOL=SER=X0003,DISP=(OLD,PASS), 
ya Papel=( ty Nia ND, 

// DCB= (RECFM= ey LRECL=78, ree 780 , DEN=3 ,OPTCD=Q) 
//GO.FIOZEFOO1. BD DISP= (OLD AKEEE 

| DCB=(RECFM=FB,LRECL= Tee BLKSIZE= 19032), 

i] DSN=MSo. 52906. en onrr 


As 


3. SELECT OMT SHIP MASTER AND SHIPS STUDIED FROM UNIFIED 
FILE 


PUNie LED “JOB 2 eS 9999), ‘UNIFIED  SPSSX' , CLASS=A 
i Bae G ob oS 

/DD1 DD DISP= SHR, Do=lss.SZ290Smen IF LED 

ane DD UNIT= SYSDA, Dijor=(OLD, KEEP 

DCB=(RECFM=FB, LRECL=60 , BLKSIZE= 19020), 
Pyeoeece=(19020, (4, Oe DSN=MSS.$2908.SUBSET.UNIFIED 


Wo ssit DD * 


/ 
/ 
// 


DATA LIST FILE=DD1 / TYPE 1-2 CLASS 3-5(A) COURSE 13-20(A) 
ge ote) 28(A) ENDDATE 29-34(A) LOCAL 41-48(A) INSTRUCT 53-60(A) 
ra A - 

SELECT IF (TYPE EQ 06) 

IF (CLASS EQ 'AD-') FLAG = 1 

IF (CLASS EO 'AF-') FLAG = 1 

fee Chaco £0 'AO-') FLAG = 1 

Maw CLASS =O 'AOR’) FLAG = 1 

IF (CLASS EQ 'AR-') FLAG = 1 

IF (CLASS EO 'CGN') FLAG = 1 

IF (CLASS EQ 'DDG') FLAG = 1 

EE eVERASS Hor 'FEG™RrAG = 1 

IF {CLASS EO 'FF-') FLAG = 1 

IF (CLASS EQ 'DD-') FLAG = 1 

IF (CLASS EO 'cG-') FLAG = 1 

MeaetGlass HO "LEG') FLAG = 1 

War G@ics £0 "EKA') FLAG = 1 

IF (CLASS EQ 'LPD') FLAG = 1 

ME (CLASS EO 'LPH') FLAG = 1 

Ir (CLASS EQ 'LSD') FLAG = 1 

iF GHASSeEO USM ELAG = 1 
ELECT IF (FLAG = 1} 

WRITE  OUTFILE=DD2 / XXX 1-60 (A) 

EXECUTE 

/ 


4. UNIFIED DATA FREQUENCIES 


BeEASS 
VALID cuM 
VALUE LABEL VALUE PREP UENCY PERCENT PERCENT PERCENT 
AD 16 1.4 1.4 1.4 
AE 56 4.8 4.8 eye 
AO 16 1.4 1.4 Tago 
AOR 34 22 ZA 10.4 
AR Z0 i a) LZ 
CG ine 9.4 9.4 Zee 
CGN 24 Ze 2.€ Zou6 
DD eS ee of Sono 
DDG io 14.9 14.9 Soe 
Eb 214 1S 2 LEZ 72.4 
PEG 54 4.6 4.6 (acne 
ECG 14 eee eo Oso 
LKA 7 26 -6 Sal 
Ie) B, vil 6.0 By..0 84.8 
Een 54 4.6 4.6 89.4 
EoD 5 4.7 4.7 94.0 
Lysis 70 Bid 6.0 100.0 
TOTAL 1176 100.0 POO 20 
OVALID CASES MBL Ts, Miss ilNGYGaAses 0 
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OCOURSE 


VALID CUM 
VALUE LABEL VALUE FREQUENCY PERCENT PERCENT 0F Sooo 
ACE&R i336 ey | iMes 7 low 
AIR COMP 1o 14.9 14.0 30% 
CENTPUME 181 15.4 es 2: 46.1 
DE 46 is ©. 3a 50a8 
DRY AIR 22 ive ig 5 le 
ELEC em 204 lie Lis 6 Jie 
BRE 64 5.4 5.4 74.7 
MK 19 50 2-0 2a Tig 
STEAMVAL 218 oir, 1673 9 Sree 
60/400HZ 32 ar ei L. heh 7 
60/400MG if las RSs. 100.0 
TOTAL EFS) E000 100.9 
OVALID GASES alias’ MISSING Gases 0 


5. SELECT SHIPS AND EICS STUDIED FROM CASREPT FlEE 


CASREPT JOB (2908,9999) , 'CASREP SPSSx” @bAseee 
Exc Shoo 
DD1 DD DISP=ShR,DSN=MSS 523906 “GaSe her 
DD2 DD UNIT=SYSDA,DISP= (NEW, CATEG) 
DCB= (RECEM=EB , LRECL=64, BLKSIZE=19008), 
SPACE=(19008, (400, 40)), 
DSN=MSS .$2908.SUBSET.CASREP 
SUES IE) BIBL bs 
TA LIST FILE=DD1 /UIC 1-5 CLASS 6-9(A) HULL 10-13 BEGDATE 14-19 
MAINDOWN 49-52 OPEN 53 CAUSE 59(A) REPLVL 60(A) EIC 61-64(A) 
TOTDOWN 41-44 SUPDOWN 45-48 SHIP 6-13(A) 
XXK 1-64(A) 


ONE, 
tr Ba ea ea aa a 


th VeEnse EO e@nD’, ) nhaG = 1 
IF (CLASS EO 'AE' ) FLAG = 1 
TF (CASS EOWAO' ) PuaG = 1 
IF (GlACS EQUAOR) GEnc = 1 
if | (elAss EO "An! ) beac = i 
fh (@less FO CGN!) nunc] | 
IF (CLASS EO 'DDG'} FLAG = 1 
[= (ChASS GO UEC!) Bene = 1 
IF (CLASS EO 'FF' ) FLAG = 1 
LE (GLASS EO0DD) )emmnG = 1 
i CCGG ae Cele) uve al 
fe (omiscupo .cqlmmpncr =) 1 
Th “(GUASS EO (LRA) BRAG = 1 
Ta (CASS £0 lien!) seeAee— 1 
IF (CUASS EO "DPH') FEnG = 1 
Th WGLASS EO) ‘LSD MWEDAG = 3 
IF CLASS EO ‘LSTA FRAG = 1 
SELECT IF (FLAG = 


Z 
SELECT IF ANY (EIC,."2FOl', 'TFOS¥)"TFO4! '€COl', 'GCGg eee ae 


'KFO3' 'TLOF', 'TLOG','TLOH', 'TLOJ', 'LBOM','LBON','LBOP', 'LBOO!, 
'K703'.'K705'.'F703','F705','4708' ,'4704' .'4703', 'F301'. 'F303', 
1F308' 'F309' 'F30A','F30C'.'F30D', 'F30E','F30G','F30H','FBO1', 
'FBOS' 'FBO6'.'FBO7'.'E901','E905','E907','E909' | 'K301' , 'K303', 
'K308' | 'K309','K30A'.'K30C' .'K30D', 'K30E!,'K30G', 'K30H' ,'KAO1', 
'KAOS!'. 'KAQG'. 'KAO?7'.'T707'.'T708', 'T401', 'T403','T404' ,'T405', 
'T406'.'T407'. 'T408' | 'T409'. 'T40S'. 'T40T'.'TSO1', 'TS04', 'N401', 
'N403'|'N404' | 'N405'.'N406'.'N407'. 'N408'. 'N409', 'N40A' 'N40B', 
'N40C', 'N40D', 'N40E', 'N40F','N40G', 'N40H', 'N40J', 'N40K', 'N40L', 
'N4OM', 'N4ON', 'N4OP', 'N40Q', 'N4OR', 'N40S', 'N40T', 'N40U', 'N4OV', 
'N4OW! , 'N40X','T901', 'T903' , 'T904! , "1405", 'T906" , “Tad Iameagaus 
yet Maes) 0S larsyapd 1 4 

WRITE OUTFILE=DD2 / XKX 1-64 (A) 

EXECUTE 


/% 
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APPENDIX C 
UNIFIED DATA TRANSFORMATION 


RDDATA JOB (2908,9999),'RDDATA FORTRAN' ,CLASS=A 
eee FORT VEG 
BOs OLN Dp * 
CHARACTER*1 BEK DASH ASZ 
Corpaeiene. Bl 
CHARACTER“~4 UTYP(1351) ,UNUM(1351) 
Car aeme. —o UCNAME(13 aye CZ 
CHARAGTE= 2° CC 
INTEGER NDAYS(12) 0 


INTEGER NDAYS( 12 
Cho ale ala 


Le 
// 
//FO 


DATA NDAYS/O,31, 
Deiaween, '/ ,DASH/'- 


Deamie 135175" a 
DATA UNUN/1351%*'0000'/ 
[=] 

CONTINUE 


NO Fe 


FORMAT (A2,A4,A4,A1,A8,A8,I5) 

READ(1,5,END=9) B1,CC.B2, UCNAME (1) , C2,UYR(I) ,UMON(I) , UDAY(I) 
5 OE Wo ies) 2S 32), 12,72) 

TE (UZR mre. c) (co Tod 


“anual 
iE (I. -Gl.0) GO TO 6 


ID= 
ee ( Jc BO. es GO 10 G 
uTve (1) (13 :J)= =CC(1:J 


6 CONTINUE 

TE(CC( J J).EQ.BLK) GO TO 8 

7 CONTIN 

8 CONTINUE 
UNUM(I)(7-J33:4) 
35 (UYR(I 
WRITE 2 23 er 


EGlIpHiad2-1 ) 
14) s6s4hibays (umow (1) )+upay (z) 


YP UNUM(I) ,B2,UCNAME (I) ,C2,UDATE(I) 


GO TO l 
3 CONTINUE 


Wnewee, 110) T=] 
LO FORMAT (1X, 'RECORDS TRANSFERRED: ' ,1I8) 


STOP 
END 
/* 
//GO.FTOLFOO1 DD DISP=(OLD,KEEP), 
// DCB=(RECFM=FB,LRECL= 60 , BLKSIZE= EIOZ0))2 
// DSN=MSS.$2908.SUBSET. UNIFIED 
//GO.FTO2FOO1] DD DISP=(NEW,CATLG, DELETE) ,SPACE=(19020,(40,10)), 
ae DCB=(RECFM=FB , LRECL= 60, BLKSIZE= 19020), 
a DSN=MSS .$2908.SUBSET.UNIFIED1 , UNIT=SYSDA 
memos SORT SUBSET.UNIFIED ONE BY SHIP, COURSE, AND DATE 


//UNIFIED JOB ae 9999),'UNIFIED SPSSX' ,CLASS=B 
ce BAEC eSr oS 

//DD1 DD DISP= SHR, Poeiisoescous.cUBSET UNIFIED 
//DD2 DD UNIT= SYSDA, DISr= (OLD, EEE 

// DCB=(RECFM=FB, LRECL= 60, BLKSIZE= 19020), 

// SPACE= (19020, (4, a) DSN=MSS .$2908.SUBSET.UNIFIED2 
fe esiN DD 
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DATA LIST FILE=DD1 / TYPE 1-2 SHIP 3=10(4) COURSE SiZ=1o ey 
UDADE 29 =32 Naxx 50d 


SORMNCAS Eo. Sone ay COURSE ae 
WRITE OUTFILE=DD2 / XXX l=oGa a 
cncCure 


/ 
// 


48 


//DATA 


APPENDIX D 
COMBINED CASREPT AND OMT FILE 


JOB (2908,9999),'EIC FORTRAN' ,CLASS=J 


// EXEC FORTVCLG, REGION.GO=1500K 
fy FORT.oYSIN DD * 


2 
3 
“ 
5 
6 
7 
C 
10 
C 
20 
c 


30 


.FLT(500) , CEDATE (500) , TDOWN ( 


PARAMETER (NEIC=110,NSHIP=700) 
CHARACTER*1 82,REP(500) 

CHARACTER*2 Bl 

CHARACTER*4 UTYP(1351),UNUM(1351),EICTBL(NEIC) , CEIC(500) 
CHARACTER*5 Al 

CHARACTER*6 D1,El 

CHARACTER*8 UCNAME(1351),C2,CRSTBL(NEIC) , SHIP(NSHIP) , USHIP(1351), 


.CSHIP(500) 


CHARAGTER*9 CC 

GAARA etER~10 Cl 

TNTEGER Fe HE a ETE On EUR EEO He oe cad 
00) ,SDOWN(500) ,MDOWN(500) , CENSOR(500) 

INTEGER ITABLE(NSHIP,NEIC) 


PP ere yee Tr OS! 'TFO04',"CCOl), 'CcOs'., 'EBO3!.,'"KFO1', 


ae Oe tweeG ' TLOH’, ‘TLOJ', “EBOM', ‘EBON’, EBOP', *LB0Q' 
me eaee Oo eos, F705! ,'4708' ,'4704' .14703' ,"Fa0l',*F303' 


poe cer boOg e weon | F30C' ,~F30D", Fs@n' “F30G', "F30H','FBOL]', 
pao Clen eC ew reor 'EIOL' VEI05' "EoG7", “E90 ,*K30i , 'K303', 
oer oC hoon, | KSOC' , "K30D', 'KSOE', "K30G', K3S0H’ ,'KAQ1', 
Pope Ooee heoge 7 1707' "T7068", 'T401','T403' , '1404' 'T405', 
eo tooo | T4079! , T4005", 'T40T' ,'T501" ,'1Ts04','N401', 
'N403','N404!' ,'N405','N406' ,'N407', 'N408','N409','N40A','N40B', 
'N40C','N40D','N40E','N40F','N40G','N40H','N40J','N40K','N40L', 
'N40M','N40N', 'N40P','N400','N40R' ,'N40S','N40T','N40U', 'N40V', 
mien econ: 120i ' TICs', ' 1904", T405",'T906' ,*T9I07', 'T908', 
metoeo TILT TIOR” 1 90C'/ 

Peemenolboy eee ALR CONP x" DRY AiR eo~"ELEC MOT! 4*°MK 19 ee 20000070 
- 4*'STEAMVAL' ,1*'60/400HZ' ,2*'60/400MG' ,34*'CENTPUMP', 

e12* ACER 1 MOks aja Y 11 EERE yi 

JSHIP=0 

LSHIP=0 


DO 100 I=1,1351 
READ(1,2,END=110)B1,USHIP(1I),B2,UCNAME(1I) ,C2,UDATE(I) 
FORMAT (A2,A8,Al ,A8,A8,15) 

FORMAT(1X,'JSHIP = ',14) 
FORMAT(AS,A8,A10,15,11,A6,15,14,14,14,11,A6,Al ,A4) 
FORMAT(A8,1X,15,1X,11,1X,15,1X,3(14,1X) ,11,1X,A1,1X,A4,1X,11) 
FORMAT(1X,'JSHIP',1X,' SHIP ','NCASRP') 
FORMAT(1X,14,2X,A8,2X,14) 

TEST FOR NEW SHIP 

DO 10 J=1,NSHIP 

IF (SHIF (J) .EQ.USHIP(I) )THEN 


ae ie) Ae 

ENDIF 

CONTINUE 

NEW SHIP 

JSHIP=JSHIP+1 

IF (JSHIP.GT.NSHIP)STOP 'JSHIP.GT.NSHIP' 

JJ=JSHIP 

SHIP (JSHIP)=USHIP(I) 

CONTINUE 

MAKE SHIP/EIC TABLE 

DO 30 J=1,NEIC 

IF (UCNAME(I).EQ.CRSTBL(I)) THEN 
ITABLE(JJ,J)=1 

END IF 

CONTINUE 
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> a a_i 
ARR 


i 
1 


100 
E310 


200 


340) 


280 
300 


500 
510 


600 


610 


700 


000 
LOO 


GG. 


© © 
oO Oo 


WRITE (6) a Srile 
CONTINUE 
CONTINUE 


READ CASREP FILE AND PROCESS DAIA FOR ONE SHIP Alves pe 


I=0 
DO 1000 K=1,150000 
CONTINUE 
LS iheg)l 

READ(2,4 


CONTINUE 
IF(I.£0.1) THEN 
C2=CSHIP(I) 


=F 


= 


a 

GO TO 200 

CONTINUE 

LonRLe=. 

CONTINUE 

NEASRP=1-1 

DO 500 J=1,NSHIP 

Dh (C2. ECs ir me one! 
JSHIP=J 


ENDIE 

CONTINUE 

CONTINUE 

DO 700 N=1,NCASRP 
DO 600 J=1,NEI 


END=280)Al,CSHIP(I),C1,CBDATE(I),FLT(1I),D1,CEDATE (I) 
.,TDOWN(I),SDOWN(I) ,MDOWN(I),CENSOR(I),E1,REP(I),CEIC(I) 


56S 
BE Con TE) ee GO TO 366 


e 
LF (CEIC(N) EOE LCIBEG)) HEN 


JEICHI 
GO TO 610 
ENDIF 
CONTINUE 
CONTINUE 
JDUM=ITABLE ( JSHIP, JEIC) 


a 5 )CSHT® (N}  CBDATE (N) -FLT(N)» CEDATE (N) > TDOHN GI) naam 
»REP(N) , CEIC(N) ,JDUM 


.MDOWN (N), CENSOR 
CONTINUE 

WRITE (6 6) 

WRITE (6, 7) SHIP. C2 NCASRE 
START NEW SHIP 

I= 
CSHIP(I)=CSHIP(NCASRP+1) 
CBDATE(1)=CBDATE (NCASRP+1) 
FLT(I)=FLT(NCASRP+1) 
CEDATE (I1)=CEDATE (NCASRP+1) 


N 


TDOWN (I )=TDOWN (NCASRP+1 
SDOWN =SDOWN(NCASRP+1 
MDOWN (I )=MDOWN (NCASRP+1 





CENSOR(I)=CENSOR(NCASRP+1 ) 
REP(I)=REP(NCASRPH1 ) 
CEIC(I)=CEIC(NCASRP+1) 

IP (ESHIE.£O.1)GO 1051100 
GO 10250 


CONTINUE 
CONTINUE 
SLOP 

END 


FIOL ECO] Di wpl Sr =shine 
DSN=USsS. 52706 sUBsrr., UlNPereD 


JEFTOZFOO] DD DISP={ OLD  KEEE 


DSN=NSS.52906. SUBSET. GASmeEr 


UNIT=SYSDA, 
DSN=MSS.523¢3.08 


-FTO3FOO1 DD DISP=(NEW,CATLG) ,SPACE=(19032, (30¢5o 
DCB=(RECFM=FB, LRECL=78, BLKSIZE=19032), 


X000019( 
X000020 


IF 


EXAMPLE OF COMBINED CASREPT AND OMT FILE 


The following is an example of the output of the combined CASREPT and OMT 


program. Noie this output is for only two ships in the DD 0963 class. 


0963 


Spzo 
3250 
SPM 6 
3370 
3445 


9 WY WW 9 WW 0) WD WZ WW 0d & WD WO) GLI DDN NDNID NN PI NIP OVO DIDO DY DO PO NOD PO G1 OVD PO DY 


S536 
Bo23 
5218 
3381 
3466 
3643 
3808 


tr fh 


DON 


— Md Nh 


Or pp 
ORM NMODDOODO~)~AIWODODOON PH WODDWMODONDOOCOWOUPOWODOOO 


NO 


in 


hm N 


~Ir FPO 
H~ I 0 BOWND WOWIW WNW NUD 0 


i 


aul muell aun seed sued ceed coed coed ©? Ul ceed coal coed ceed ceed cond cenll cual aeedl cued cued cued ceed ceed ceed ceed ced cued ceed seed cued ceed seed seed endl pend endl eed eed aed eel goed eed eed oe oe 


WN N AWWA NNMNMNHNNAWH DANN MNDWANNHNDWHANMHHNMNWAHAMHWMNMNMN WH 


LBOM 
N405S 
TE OL 
peor 
TFOL 


DOD VDDDODVODVDVDVDD ODD VDDDODOKFKFKFODDDVDODVDODODOVODODODVDVOOOO9O0O0O00 


OOOOODOOD000 


ODDODDDWDODVDOVOVODODOO000 


APPENDIX E 
SUMMED FAILURE RATE PROGRAMS 


1 ALL UNITS INCLUDED IN CONTROL GROUP 
This program uses all ships of intrest when generating control group failure rates. 


//DATA JOB (2908, 9999) ) EATLURESRAGE Chleo=c 
// EKEC FORIVCLG, REGION GO=I15C0K 
/ / FORT. Sy SinigeoD <<. 
PARAMETER (NEIC=111,NSHIP=700 ,NCS=900 ,NCL=22) 
CRARAGEES = 15052, REP (NCS) 
CHARA GPRER“~72 bt 
CEoRRGlen*4 ELCTBE( NEV Creches. 
CHARS CTER=) AL 
Chap AGTER “oma: bt 
CHARRGIGR «3 UCNAME (1351), C2,CRSTBL(NEIC) ,SHIP(NSHIP) USHIF( 13518 
-CSHIP(500) , CLASS (NCLt+1) 
CHARACTER*10 Cl 
INTEGER UDATE(1351) Soca cat 
-FLICNES CEDATE (NCS) TDOWN (NCS SDOWN(NCS ) , MDOWN (NCS) , CENSOR(NCS ) 
INTSGCER ICOUNT (2, NEG yi Ti Mee. NEIC), ITRAIN 
“(VEG LUDATE(NEIC), FIOTAn Go NEIC), ITOTTH(2, NEIC) 


DATA EICIBL/' TFOL','TFO3','TFO4' 'CCOl', 'CCO3' "EBOs)) 'KROmmE 
.'RKFO3', 'TLOF', 'TLOG','TLOH', 'TLOJ', 'LBOM', 'LBON', 'LBOP', ‘LBOO', 
.'2703' .'R705'. 'F703''F705' ,'4708' '4704' '4703' "F301" "Ragen 
.'F303' 'F309'  'F30A'.'F30C','F30D' .'F30E! .'F30G' "B30! "Esau 
'FB05' 'FBO6','FBO7'.'E9O1','ES90S' |'E907' "E909" 'Raom" Wagons 
'R308'. 'K309', 'K30A','K30C', 'K30D', 'K30E', 'K30G', 'K30H', 'KAOL', 
'RAOS'  'KAO6'. 'RAO?7','T707', 'T708', 'T401','T403' ,'T404' ,'T405', 
'T406'.'T407'.'T408'.'T409' | 'T40S' | 'T40T'  'TSO1'.'T504' 'N401', 
'N403'.'N404' 'N405'.'N406'.'N407!.'N408','N409','N4OA'. 'N40B', 
'N4OC'. 'N40D'. 'N40E'. 'N40F'. 'N40G'. 'N40H', 'N40J'| 'N40K' 'N40L' , 
'N4OM'. 'N40N'. 'N40P'.'N400'. 'N40R'.'N40S'| 'N40T', 'N4OU', 'N4oV', 
.'N40W'. 'N40X%'. 'T901'.'T903'. 'T904' | 'T405' | 'T906', 'T907', 'T908', 
.'T909" 'TS11" "ESAs Ecce! | 
DATA CRSTBL/ 2*'AIR COMP',1*'DRY AIR',9*'ELEC MOT',4*'MK 19 ', 
. 4*'STEAMVAL' ,1*!60/400HZ' , 2*'60/400MG' ,34*'CENTPUMP' 
leet ests) 1" 30*'DE '11*' FIRE a | 
DATA CLASS/' AD 1 URE 1 TRO , "AOR ' 'AR ! 
ee DEGN i vey | 'DD 'DD oes", 
DDG ippe 0992 umalne ' 'FE 1052','FEG 
REG 0007" GG Ugeys ' I EPp 1" (LPH : 
cs) ST aac aaa f 
C 
2 FORMAT(A2,A8,A1,A8,A8,15) 
4 FORMAT(AS,A8, AO ace i A6,15,14,14,14,11,A6,A1,A4) 
6 FORMAT(1X,'JSHIP',1X,' SHIP 'NCASRP ! J 
7 FORMAT(1X,14,2X,A8, 2X,14,2(2X, 18) 
8 FORMAT(1X,A8,2(1X,15,1X,17,1X,F8.6),1X,A4,1X,A8) 
9 FORMAT 2X.A8,2X%,14,4%,14, 2%, F12.6,2%, 4X, 14, 2%, 14, 2K, Fla. 6) eee 
x2 ed 
10 ek pia 2 nero Te) 
ll FORMAT(2X,A8,2X,13,2X,A4,2X,A8,6(2X,15)) 
@ READ UNIFIED DATA 
JSHIP=0 
LSHIP=0 
DO 100 I=1,1351 
READ(1,2,END=110)Bl,USHIP(I),B2,UCNAME(I) ,C2,UDATE(I) 
@ TEST FOR NEW SHIP 


DO 15 J=1,NSHIP 
TF (SHIP (J). .£Q.USHIP(I))THEN 


GO-TO 720 


15 


20 
100 
We, 


150 


200 


250 


280 
300 


500 
510 


580 


a0 


600 
610 


ENDIF 
CONTINUE 
NEW SHIP 
JSHIE=JsHnlPt+l 

Loe enemGmeNscHIP)STOP 'JSHIP.GT.NSHIP' 

JJ=JSHIP 

SHIP(JSHIP)=USHIP(I) 

CONTINUE 

CONTINUE 

CONTINUE 

Pee merse- salle AND PROCESS DATA FOR ONE SHIP AT A TIME 
NCLASS=1 

BO tse y—1, NEILC 

ITRAIN 
LULATs 
[COUNT 


~~ nee II er OF 
Oo 


run nooi#in 


Oooo 


50 1000 K=1,90000 
CONTINUE 
I=1+1l 


READCZ 34> END=280)Al CSHIP(1),Cl1,CBDATE(I),FLT(I),D1, pee Tet) 


: /TDOWN(TS, SDOWN(I), MDOWN (I), CENSOR(I), El ,REP(1), CEIC(I ) 


CONTINUE 
rele © 1) men 
C2=CSHIP(I) 


PeCecnheeneNbecc) GO TO 300 
ENDIF 
GO TO 200 
CONTINUE 
LSHIP=1 
CONTINUE 
NCASRP=I-1 
Mies ske GheNeS) STOP '’NCASRP.GT.NES' 
DO 500 J=1,NSHIP 
IF(C2.EQ.SHIP(J)) THEN 

JSHIP=J 


BOn LO. S LO 
ENDIF 
CONTINUE 
CONTINUE 
DO 740 N=1,NCASRP 
IUDATE=0 
MTBF=0 
JEIC=NEIC 
he 
fat ae ol) ne ad 590 
DO N= 


iy (CEIC(NNS 5 .CEIC(N)) Teen 
MIBF= eBDATE N)- CEDATE (NN) 

END IF 

CONTINUE 

CONTINUE 

be eOems—) NETC=1 

BENCH EN). EGR EICTBL(J)) THEN 


CONTINUE 
CONTINUE 


os 


LE(N .EQ.1.OR.LUDATE(JEIC).EQ.0)GOTO 700 
LF( (CBDATE(N)-LUDATE (JEIC) ) -GT. 1095) THEN 
ITRAIN(JEIC)=1 
ENDIF 
700 CONTINUE 
IF(JSHIP.EQ. .9)GOTO 730 
DO 720 I=1.13 
ig en, EQ. -USHIP(I).AND.CRSTBL(JEIC). EQ, UCNAME(T) .AND. (CBDATE (1¥)- 
.UDATE(I)).GE.0. AND. (CBDATE(N)-UDATE(I)).LE.1095) THEN 
LUDATE=UDATE ( 
PERRIN (JEtC)=2 
LUDATE( JEIC)=IUDATE 
IDUM=1 
GO TO 730 
END IF 
720 CONTINUE 
730 CONTINUE 
INCREMENT COUNTER 
ICOUNT (ITRAIN(JEIC) , JEIC)=ICOUNT( ITRAIN(JEIC) , JEIC)+1 
740 CONTINUE 
END OF CASREPS 
TIME INCREMENT 
DO 770 JEIC=1,NEIC 
LUDATE (JEIC)=¢ 
ITRAIN(JEIC)=1 
DO 750 [om 1351 
LE (UDATE (2) (GT.4840)Go Tor7se 
C2.£9 .USHTP (I) .AND.CRSTBL(JEIC) .EQ.UCNAME(I) AND UDATE(I) .GT. 
sLUDATE ( ETON ITREN 
IF((UDATE(I)-LUDATE(JEIC)).LT.1095)THEN 
_ETIME (2, JETC)=ITIME (2, JEIC)+UDATE(I)-LUDATE(JEIC) 


ITIME(2, JEIC)=ITIME(2,JEIC)+1095 
ENDIF 
LUDATE(JEIC}« =UDATE (I) 
ITRAIN( JEIC)=2 
: jEEtHE (I, , JEIC)=MAXO(ITIME(1,JEIC), (4840-UDATE(I))) 
NDIF 
750 CONTINUE 
760 CONTINUE 
IF (ITRAIN(JEIC). EQ. 2-AND. (4840-LUDATE (JEIC) ) T1003) 
in ITIME (2, JEIC)=ITIME (2, JEIC )+4840-LUDATE (JEIC)-1095 
NDI 
ITIME(1,JEIC)=MAXO(ITIME(1,JEIC) , (4840-CBDATE(1)))-ITIME(2,JEIC) 
770 CONTINUE 
DO 780 J=1,NEIC 
IF(ITIME(1,J).GT.0) THEN 
FAIL1=FLOAT(ICOUNT(1,J))/FLOAT(ITIME(1,J)) 


ENDIF 
IF(ITIME(2,J).GT.0) THEN 
FAIL2=FLOAT(ICOUNT(2,J))/FLOAT(ITIME(2,3)) 
ELSE 
aucieesee 
ENDIF 
IF(ITIME(2,J).EQ.0)GO TO 780 


ITOTAL(1,J)=ITOTAL(1,J Ee oS) 
ITOTAL( 2,0 )=1 TOTAL 2,5) 1 GOUli Ih eZee 
LICR =O Pr Berd EE acd 
TTOUTC 2 0 )=1TOTIM( 2, J) eet ibzee 


780 CONTINUE 
790 CONT DNUE 


END CLASS 
TF (LSHIP EQ.1.0R.LGE(CSHIP(NCASRP+1 ) , CLASS (NCLASS+1) ) )THEN 
0 795 J=1,NEIC 
TF (ITOTTM(L. 3J).GT.0)THEN 
FAILI=FLOAT(ITOTAL(1,J))/FLOAT(ITOTTM(1,J)) 
LSE 
FAILI=0. 


5d 


ENDIF 
MaemorIM(2,J).Gl.0)THEN 
FAIL2=FLOAT(ITOTAL(2,J))/FLOAT(ITOTIM(2,J)) 


261.0 


Tee TrOnAL Jy) ) 
pe ATLL TOTAL (2, 
a) 


( 
WRITE(6,8)C 
: Senor BMiez 
c HEWSeLASS 
ITOTAL(1i,J 
ITOTAL(2,J 
Prem 13 
TOC, J 
ies CONTINUE 
BegEsn’r,EO.1)GOTO 1100 
NCLASS=NCLASS+1 
Pim Enoo Gr. NCL =fOP *NCLASS<GT.NCL' 
ENDIF 
c SUA eNEW SHIP 
DO 800 J=1,NEIC 
ITRAIN er 
LUDATE( J 
ICOUNT (1 
TEOciE 
See 
Prete (2 
800 CONTINU 
IUDATE= 
I=1 
JSHIP=0 
CSHIP(I)=CSHIP(NCASRP+1 ) 
CBDATE(I )=CBDATE(NCASRP+1) 
FLT(I)=FLT(NCASRP+1 ) 
CEDATE(1I)=CEDATE(NCASRP+1 ) 


PebOlALy 2a) TORK 2, 
SQCLASS) ,UlOlTaAL a). f 
Perel? FP ReVeiL (os) CRolou 


~ he oe 
~~ Cc, 


OO0O0 YUY-s 


Ae 
Bos 
o 
a 

E 
0 


TDOWN (I )=TDOWN (NCASRP+1 
SDOWN( I )=SDOWN (NCASRP+1 
MDOWN (I )=MDOWN (NCASRP+1 








CENSOR (1I)=CENSOR(NCASRP+1) 
REP (I)=REP(NCASRP+1 ) 
CEIC(1I)=CEIC(NCASRP+1) 
GO TO 250 

1000 CONTINUE 

1100 CONTINUE 
STOP 
END 


sy 
//GO.FTO1LFO0O1 DD DISP=SHR, 

//  DSN=MSS.S2908.SUBSET.UNIFIED2 
//GO.FTO2FOO1 DD DISP=(OLD,KEEP), 

// DSN=MSS.S2908.SUBSET.CASREPT 


2. TRAINED UNITS ONLY IN CONTROL GROUP 

This program is used to examine the OMT effect by comparing failure rates for 
units which receive training. Equipment time and failure counters in this program 
record only ships of interest which participated in the training program. 


//T365T JOB (2908,9999),'EIC FORTRAN' ,CLASS=G 

// EXEC FORTVCLG, REGION.GO=1500K 

//FORT.SYSIN DD * 
PARAMETER (NEIC=111,NSHIP=700 , NCS=900 ,NCL=22) 
CHARACTER*1 B2,REP(NCS) 
CHARACTER*2 Bl 
CHARACTER*4 EICTBL(NEIC) ,CEIC(NCS) 
CHARACTER*S Al 
CHARACTER*6 D1,El 


aD 


-CSHIP(500), 


'TaQ9!! 


CHARACTER*8 UCNAME(1351),C2,CRSTBL(NEIC) ,SHIP(NSHIP) , USHIP(1351), 
eee tay 


CBDATE 
} TDOWN 


CHARACTER*10 Cl 


INTEGER UDAIEN Tool) 
sFRaQies) ,GEDALTE (Mies 
INTEGER ICOUNT (2, NEIC), 
. (\iERU Gs LUDATE(NEIC) , ITOTAL(2, NEIC}, ITOTTM(2, NEIC) 
DATA EICTBL/' PO 


Kroes) (pron 
R703) (R705) 
'F308!') ' F309! 
'FBOS! 'FBOQ6!. 

.'R308', 'K309! 

UREO5'  URROG¢ . 
budogt ta4o7 
'N403'. 'N404'- 
IN4GOC'. 'N40D!, 
'N40M', 'N4ON!. 
IN4OW! 'N40X'. 


VTA, 
4*'STEAMVAL' 


'TFO3!, 
'TLOG! , 'TLOH' 
ToS, oe 
HES OAs. F 3 0en 
usiO) i eae Ne )0 
"KSOR 3) we Ge 
RAO 7 ee One 
1406 1409) 
'N405' , 'N406' 
‘N40E. > Nae re 
'N40P', 'N40 
T901° , 'T30 


ai he OU 


Biles (0 es. 


,1*'60/400HZ', 


| 


NCS 
Nes 


Troe a 


, 


? 
, 
, 
, 
c 
, 
, 
? 
, 


'TLOJ! 
'4708' 
Peeps 
poche) s 
KU Dy 
TTS 
Taos 
'N407'! 
'N40G'! 
'N4OR! 


cd 
DATA CRSTBL/ 2*'AIR COMP! , 1*' DRY AIR' ,O* ELEC MOT "34" "Mine 


'CCOl', 


, 


? 
, 
? 
, 
? 
, 
, 
, 
, 
c 


2*'60/400MG', 


'LBOM! 
'4704' 
p32 0). 
fo eho ye 


'CCO3', 


f 


? 
? 
, 
c 
c 
, 
, 
? 
, 
, 


VES oe 


a 


? 
; 
, 
, 
, 
, 
, 
? 
c 
, 


‘EBGr! 
Es Cae 
Ee Ge 
Oe 
Keene 
'T404' 
'T504' 
'N40A! 
'N40K! 
'N40U' 
TOs 


34%" CENTPUMP' , 


, 


aye, 


? 
, 
c 
, 
, 
, 
, 
, 
, 


A Gall pey 


"LBO 


‘Fr BOUg 
ge 1 8)2) | 
/KAOIs 
'T405! 
'N401'! 
'N405 ! 
'N40L' 
'N40V'! 
'T 90S 


\g SDOWN(NCS) ,MDOWN(NCS) , CENSOR(NCS) 
EMS IC | NEIC), ITRAIN 


.12* ACER | 30*'DE Poi sOrinsta ri 
DATA CLASS/' AD ' "AE RO ' 'AOR ' AR 
‘wee cen i icy 'DD ' 'DD 0963!, 
.' DDG , ‘DDG okey Vals ' 'FE 1052','FEG 1 
sinec 0007" Lee '/ 'LHA ' (LPD |’ LPH 4 
.'LSD shy Dll apecceachciae 
2 FORMAT(A2,A8,A1,A8,A8,15) 
4 FORMAT(A5,A8, Al0,I5, 1h A6,15,14°514, 14) hi Aes 
6 FORMAT(1X, 'JSHIP',1K,' SHIP ','NCASRP!$ 
7 FORMAT(1X,14, 2X,A8, 2X,14, 2(2X,15)) 
8 FORMAT(1X,A8,2(1X,15,1X,17,1X,F8.6) ,1X,A4,1X,A8) 
9g FORMAT 2X ,A8,2X,14,4K,14,2%,F12.6,2%,4%, 14, 2k, 14ek eee 
eat 
10 SES ee ,A8, 2X,A8, 2X,15) 
11 FORMAT(2X,A8,2X,13,2X,A4,2X,A8,6(2X,I5)) 
READ UNIFIED DATA 
JSHIP=0 
LSHIP=0 
BO 100 L=1. iss 
READ(1,2,END=110)B1,USHIP(I) ,B2,UCNAME(I) ,C2,UDATE(I) 
TEST FOR NEW SHIP 
DO 15 J=1,NSHIP 
IF(SHIP(J).EQ.USHIP(I))THEN 
JJ=J 
G0. TO 20 
ENDIF 
15 CONTINUE 
NEW SHIP 
JSHIP=JSHIP+1 
IF (JSHIP.GI.NSHIP)STOP 'JSHIP.GT.NSHIP! 
JJ=JSHIP 
SHIP (JSHIP)=USHIP(I) 
20 CONTINUE 
100 CONTINUE 
110 CONTINUE 
READ CASREP FILE AND PROCESS DATA FOR ONE SHIP AT A TIME 
NCLASS=1 
DO 150 J=1,NEIC 
ITRAIN Pt 
LUDATE(J)=0 
ICOUNT 0 
LCOUNT( 290) =0 
ITIME (1,4)=0 
ITIME 33 =0 
[TOTAL =O 
ITOTAL DD a0 
LTOTTH( 1 gd )=0 
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150 


200 


250 


280 
300 


500 
510 


580 
B20 


600 
610 


700 


720 
fe0 


740 


»UDATE 


ITOTTM(2,J)=0 
CONTINUE 

IUDATE=0 

JSHIP=0 

0 

DO 1000 K=1,90000 
CONTINUE 

T=I+l 


ROBE 2 cy eNo=260) 01) CSHIP( 1) Cl €BDATE(L),FLI(1),D1,CEDATE(I) 


., TDOWN (IS, SDOWN(I),MDOWN(1I),CENSOR(I),E1,REP(1) ,CEIC(I) 


CONTINUE 
IF(I.EQ.1) THEN 
C2=CSHIP(T) 


ELSE 
ie (CSHIP(I) .NE.C2) GO TO 300 
I 


GO TO 200 

CONTINUE 

LSHIP=1 

CONTINUE 

NCASRP=I-1 

IF (NCASRP .GT .NCS) STOP 'NCASRP.GT.NCS' 

DO 500 J=1,NSHIP 

IF(C2.£0.SHIP(J)) THEN 
JSHIP=J 
GO To 510 

ENDIF 

CONTINUE 

CONTINUE 

DO 740 N=1,NCASRP 


JEIC=NEIC 

JDUM=0 

iF (N EQ.) GO TO 590 

DO 580 NN=1,N-1 

IF (CEIC(NN) £9 CRIC(N)) THEN 
MIBF=CBDATE (N)-CEDATE (NN) 

END IF 

CONTINUE 

CONTINUE 

DO 600 J=1,NEIC-1 

IF(CEIC(N).EQ.EICTBL(J)) THEN 
JEIC=J 


ENDIF 

CONTINUE 

CONTINUE 

Re ee ea 700 

IF( (CEDATE(N)-LUDATE(JEIC) ).GT. 365) THEN 
ITRAIN(JEIC)=1 

ENDIF 

CONTINUE 

SKIP SHIPS WITH NO TRAINING 

IF (JSHIP.EQ.0)GOTO 730 

DO 720 I=1,1351 

IF i er 2) ee VCNANE (T) -AND. (CBDATE(N)- 

(I)).GE.0.AND. (CBDATE(N)-UDATE(I)).LE.365) THEN 

IUDATE=UDATE (I) 

ae 

LUDATE( JEIC)=IUDATE 


CONTINUE 

CONTINUE 

INCREMENT COUNTER 

ICOUNT({ ITRAIN(JEIC) , JEIC)=ICOUNT(ITRAIN( JEIC) , JEIC)+1 
CONTINUE 

END OF CASREPS 


Sil 


TIME INCREMENT 
DO 770 JEIC=1,NEIC 
LUDATEy Tate 
TTRATN JELe re 
DO 750 Tal G51 
iE (UDATE(Z) .GT.4840)GO TO 750 
C2 a USHIP(I) .AND.CRSTBL(JEIC).EQ.UCNAME(I).AND.UDATE(I).GT. 
. LUDATE (JEIC) ) THEN 
TF ((UbATE(T)= LUDATE(JEIC)).LT.365) THEN 
| gptite(2, | JEIC)=ITIME (2, JEIC)+UDATE (1) -LUDATE(JEIC) 
E 1 
ITIME(2,JEIC)=ITIME(2,JEIC)+365 
ENDIF 
LUDATE ( JE1C}=UDATE(T) 
TIRAEN( JE See 
eypinnie(t: , JEIC)=MAX0( ITIME(1,JEIC) , (4840-UDATE(I))) 
750 CONTINUE 
760 COM hUe 
1F (ITR& iN(JEIC) , EQ.2.AND. (4840 LUDATE(JEIC) ).LT.365) THEN 
aes ITIME (2, JEIC)=ITIME(2, JEIC)+4840-LUDATE(JEIC)-365 


ITIHME(1, JEIC)=MAXO(ITIME(1,JEIC) , (4840-CBDATE() ) =f Pie 2a eee 
770- CONTINCE 
DO (6050-7 Esc 
TF GlomME (lo eGl 0) g mae] 
FaiLl= FLOAT(ICOUNT(1, J))/ PEOATCIDIME (eee 


pos 
FAIL1=0. 
ENDIF 
TF (ClOIME (2d) Gro), Tn 
es ser OAT TCOUNT( 3, J) )/ELOAL 2iIveE C2 
EL 
FAIL2Z=0. 
ENDIF 
LE(LTIME(2 J )..EO.0)CO510> 780 


LTOTEL 1. J PHLrOTAL Td ee ee 
ITOTSE(Z,J )=LICEAL( Z J) + 2Counii2 
LION LJ = hres eS Bok 
EROTIC 2, J HL TOSI 2 JIT 
780 CONTINUE 
790 CONTINUE 
ENDUGEASS 
te eae Mee mee LGE (CSHIP(NCASRP+1) , CLASS (NCLASS+1) ) ) THEN 
6) C 
TE (ITOTIN(1 5). GT .0)THEN 
= Saas =FLOAT(ITOTAL(1, J)) /FLOAT (ITORGM( oe) 
5 
FAIL1=0 
EEE 


EF (LOTT C2 J). Gh. she 
eae =FLOAT(ITOTAL(2, J) )/ FLOAT CITOREMIGZ re) 
5 
FAIL2=0. 
ENDIF 
PE COUGH Ain ( 
WRITE Ce yo) 
Je ITOTTM (2 
NEW CLASS 
PT COVAR (ied 
CTOLaAn 2) 
POR MiG rd) 
LTO it Die 7) 
[5 CONTINUE 

[Te (LSHIe.EO.1)GOTO 1100 
NCLASS=NCLASS+1 
TE(NCLASS=GT.NCL)STOP “NCLASS Ca, ler. 

END 

SOLAR? NEW SHIP 

DO 800 J=);,NETC 


V+ITOTAL( 2,5) = Leonie 
S(NGrE SS, Loma ely ae i 
: BL 


FAIL2,EICTBL(J),CRS 


~ rte 


Oooo AY. 
~~ WG 


J) ).GT.0) 
Torin (i, ,J), FAILL , PTOTAL 
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800 


LS 
i i i i Po 


ITRAIN eG 
LUDATE( J )=0 
ICOUNT soe 
FEOUNL CZ .J 
Ee oe 
PEEME CZ J j= 
CONTINUE 


JSHIP=0 
CSHIP(I)=CSHIP(NCASRP+1) 
CBDATE (I)=CBDATE (NCASRP+1) 
FLT (I)=FLT(NCASRP+1 ) 
CEDATE(I)=CEDATE (NCASRP+1) 


TDOWN (I )=TDOWN( NCASRP+1 
SDOWN (TI )=SDOWN (NCASRP+1 
MDOWN (I )=MDOWN (NCASRP+1 














SE Sete CeCe UCR ORE 1) 


CONTINUE 
CONTINUE 
SIU) 

END 


coer lOLFOOl DD DESP=SHE, 
DoligtooeocJ0Se SUBSET .UNIFEIEDZ 

Bert o2rool DD DISF=(OLD, KEEP), 
Dotimiioono72 J0SmoUR SET SGaSREPT 

GO;FLOSFOO! DD DISP=(OLD, KEEP) ,SPACE=(19032,(304,10)), 
DCB=(RECFM=FB, LRECL=78, BLKSIZE=19032), 
UNIT=SYSDA, 
DSN=MSs.S52908.FAILRATE 


3. EXAMPLE OF SUMMED FAILURE RATE FILE 


The following is an example of the output of the failure rate program. 


relationship between EICs and OMT courses exist in the last two columns. 


0963 169 35018 0.004826 
0963 iO Boorse, 0.003027 
Ofek! 18 30467 0.000591 
0963 0 Zo0eo 0.000000 
OTe) 0 Z20son0). OOO000 
0263 0 29036 0.000000 
0963 0 29036 0.000000 
G2a2 0 29036 0.000000 
0963 0 29036 0.000000 
0953 0 29036 0.000000 
0963 0 29036 0.000000 
OST! 0 22080) 0,000000 
©5635 3 47016 0.000064 
Oe 2 47016 0.000043 
0963 0 34231 0.000000 
0963 0 34231 0.000000 
o263 0 34231 0.000000 
e363 0 34255 0.000000 
S263 33 35481 0.000930 
0963 Val 47016 0.000234 
0963 IL godue 0.000028 
OF ey: 0 35417 0.000060 
Oh Tor! 0 35417 0.000000 
0903 0 35417 0.000000 
0963 0 35417 0.000000 
0963 0 S5e1 7) Oo, 000000 
0963 0 35417 0.000000 
0363 0 35417 0.000000 


oe, 


OVDVDVDVDVDVDVOKFVDVDVDVVDVDIIIOINO OOF HO 


iie.9 
Laat 
16549 
19860 
19860 
19860 
19860 
h2eo0 
IL Sksie) 0) 
19860 
19860 
ar 


0 
13866 
13366 
13866 
13866 
12045 

0 
Zoo 
eee 
Zoo 
P2509 
iZoGs 
TZ66¢ 
[2509 
EZ6os 


Olea lel elec el elo eel eres Oc elec es el Ol Ole eler er er eer 


-eOZ2701 
2001882 
.000604 
-000000 
.000050 
-000050 
.000000 
.000000 
-000000 
.000000 
.000000 
000000 
.000000 
-000000 
.000000 
s000000 
.000000 
.000000 
~OOOst Ss 
.000000 
-000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 


EOL 
TAOS 
TFO4 
Ceor 
cee 
EEOS 
KEOL 
KFO3 


The 


AIR COMP 
AIR COMP 
DRY AIR 


ELEC 
ERES 
BEEC 
ELBE 
ELEC 
BEE 
ELEC 
ELEC 
EGEC 


Pika 
Mis 


MOT 
MOT 
MOT 
MOT 
Hoy 
MOT 
Mot 
MOT 
Mor 


STEAMVAL 
STEAMVAL 
STEANVAL 
STEAMVAL 
60/400HZ 
60/400MG 
CENTPUIE 
CENTEUIP 
CENTPUMP 
CEN EE UMP 
CENTEUIME 
CENDTEUMP 
CENTEUDME 
CENTPUME 


ODD VDIOD ODWOODAN NW WRRNRWODWOWOH VDE FOMMNODODODDODDOVDVDVDOVDOVOIOIIODVOVVDVDOVDIO00O0 


DODD VOD VDWDID ID VD ID VDO VDDD VDI VDI VD IAAI DVD IDIDIAIADAO ODDO DOD ODADODOVDVDODDIAMDADOVODOBWDMDADOO00O 


.900000 
.900000 
.000000 
.000000 
.0Q00000 
.000000 
.900000 
.900000 
- 000000 
.000000 
.900000 
.900000 
.000000 
.000000 
~900000 
.000000 
.900000 
-000000 
.000000 
~000000 
.000000 
.000000 
.900000 
~0QQ0000 
.000169 
sOOCZ26 
-900000 
.000031 
yO 003) ey3h 
sOCOgTZ 
-VO0Gs 
-QQQ000 
~00O2Zo8 
-900000 
-000598 
~900000 
.Q00000 
.000094 
.000021 
-000043 
,0CGUZ 
ORO LE LO 23h 
.000064 
.000064 
.000106 
.000048 
000367 
-QQ00000 
.000000 
000073 
~000000 
.000000 
.000000 
- 000000 


000000 
000000 
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DDODDDDVDVDOVDVDD DDO VDVDOKNOH NH DOWER ODOWOODDDODODOOVDWDODVDVDVODIOIODF OOOO O900 


0 
Q 
0 
0 
0 
0 
0 
0 
0 
Q 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
e) 
Oe 
De 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 


.000000 
-000000 


CENTPUME 
CENTPURE 
CENTPUHE 
CanTPUME 
CENTEUME 
CENTEUNE 
CENTPUME 
CENTPUMP 
CENTEUME 
CENTPURE 
CENTEUME 
CENT PUNE 
CENTP UME 
CEN TPUME 
CENTEUIES 
CENTPURE 
CENTP URE 
CENT PUG 
CENTPUME 
CENTEUNE 
CENTEUMG 
CENTPUME 
CENT PUL 
CENTPUME 
CENTEUME 
CENTPUNE 
AC&R 

AC&R 

AC&R 

AC&R 


APPENDIX F 


SPSSX AND SAS PROGRAMS USED IN ANALYSIS OF FAILURE 
RATES 


1. SPSSX PROGRAM 
The following program produces aggregate failure rates, sample size, F statistic, 
and degrees of freedom. 


TITLE UNIFIED TRAINING CLASS TEST 
FILE HANDLE THESIS/ NAME = 'THESIS DATA Al' 
DATA LIST FILE = THESIS/ CLASS 2-9(A) NTCASRP 11-15 NTTIME 17-23 NTFAIL 

25-32 TCASRP 34-38 TTIME 40-46 TFAIL 48-55 EIC 57-60(A) 

COURSE 62-69(A) 
SELECT IF (NICASRP GT 0 OR TCASRP GT 0) 
AGGREGATE OUTFILE = * 

/ BREAK = CLASS 
NIREE SUT IM TREESITIM = (oe ee NTTIME TCASRP TTIME) 

COMPUTE F= & ARR ER ON (2*(1+TREP) ))/((2*(1L+NTREP) )*(2*TTIM) )) 
COMPUTE N1l=2 eae 
COMPUTE N2=2*(1+TREP) 
bast 
EXECUTE 
Pen to 


2. SAS PROGRAMI 
This SAS file uses the output of the SPSSx program above and computes a p- 
value from the F statictic and both degrees of freedom. 
Se ElONS LINESIZE=80; 
BATA ONE; 
ETNPUL COURSE S 2-9 NIEP 12-18 NITIM 20-27 TREP 31-36 TTIM 38-45 


F 51-54 Nl 57-63 N2 66-72; 
PVALUE = 1 - PROBF(F,N1,N2); 


CARDS; 

144.00 2396317.0 31.00 42194.00 15 elle, 290.00 64.00 
AE 169.00 427438.0 46.00 141940.0 »83 340.00 94.00 
AO 102.00 164604.0 29 10UmsoG1o. 00 I Sil 206.00 60.00 
AOR LOL UG@7Ies 53.0 26.00 Geos 00 aod 204.00 58700 
AR 32. 00 Se2 56.00 22, 00822510 -00 Hees oye 66.00 46.00 
CG Ses. 00) 7o5504.0 Ree OUmcigins 210 woo 2t26-.00 338.00 
CGN 242.00 (29607320 18.00 53422.00 44 486.00 38.00 
DD 90.00 214114.0 7.00 14668.00 eo 1327.00 16.00 
BD, 0963 457.00 1215882 LOpeO0re05 731.0 po 2 916.00 22 Oo 
DDG TZ22-00  20lI7o0 336-00 5917354.0 fod -2ooouU0 674.00 
BeG 0993 Mos 006 9936) .00 Zeon Zo29 00 2.69 T5o200 54.00 
er SUg7UU 426570. 0 144.00 158296.0 On AS 620.00 290.00 
me 1052 1119.00 2573314 234.00 533898.0 1.01 2240.00 470.00 
BEG ive. 00> 16o52 1.0 Zoe.00 S12235..00 noo oe 00 52.00 
mes 0007 1168.00 457729.0 PSO. 2507 0).00 ee 2 2550.00 225.00 
LCC 23.00 29404.00 Pen OO es hEeo.00 1.74 46.00 34.00 
LHA TAO Laos 0, 0 22.00 107 08:.00 3.49 256.00 60.00 
LPD 293.0063 965667..0 175.00 224409.0 1.04 600.00 SZ. 00 
EPH 207.00 243029.0 85.00 11500370 nod 416.00 172,00 
LSD bol200 455670'.0 73.00 106840.0 1.64 384.00 148.00 
or Zio 00) 510697 . 0 Be n00 Zool) 20 1.04 434.00 114.00 

PROC PRINT DATA=ONE; 
VAR COURSE PVALUE F Nl N2; 
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3 SS OUTPUT 
The following is an example of the output from the preceeding SAS program. 


This output was used to produce the tabular displays of results throughout this thesis. 


SAS 

OBS COURSE PVALUE F Nl N2 
i AD 0.016842 a2 6 278 64 
a AE Opis xs iOhe}h 2 OSs 340 94 
S AO 0.109704 hoot 206 60 
1 AOR 0. S32arc Oe 204 98 
S AR O- 154216 hess 66 46 
6 EG 0. 960621 0.36 Zs: 336 
7 CGN 02395 Ja4 0.44 436 3c 
8 DD O.294526 raze 182 16 
9 DD 0963 0.788806 Oe 916 212 
10 DDG OZ o7e7ce 0.63 2556 674 
ip DEG 0293 0.000030 Zao sys 54 
12 EE O20 12225 L226 B20 72.2) 0 
ii BE eo O.4>5 105 eel 2240 470 
14 Ea OS Ose Grae So eZ 
es) PoGeoue? 0.000000 ae Zosc 228 
iG Eee 0.046324 1.74 48 34 
ie LHA 0.000000 3.49 256 60 
18 DEP 0.343147 1.04 600 352 
i LPH 02667 Baa O37 416 Lia 
20 Bow OG OGG 274 1.64 384 148 
Zi bot 0.407794 1.04 434 114 


APPENDIX G 
FURTHER TABULAR RESULTS 


1 TRAINED UNITS ONLY IN CONTROL GROUP 





TABIEE 7 
POONA br CUASS (TRATNED UNITS, 2 YEAR TIME 
HORIZON) 
CLASS hi oh, PVALUE 
AD . O0O0606 Bw, 
AE DSO Sys: ye) 2 
AO mooO1G/ . 66 
AOR -.Q00192 neal 
AR 1 CO10) See, m2), 
CG . QO00088 woS 
CGN . 000247 - 74 
DD TOOOZS6 (Ss 
Bim O253 =O00121 20) 
7) ClO OVA or 
DDG 0993 . 000149 oh) 
= OOUZ 09 . O4* 
Pee Oo -.Q00075 a4 
= O00 7 OZ Oi. * 
Bae OOO7 . Q00070 hole! 
ic -.Q00574 RAPA 
LHA -. 001200 . O4* 
LPD Oe OOS Z noz 
LPH MOOOZ > selds) 
LSD -. QOQ060 = ls) 
Lor OOC17Z 1 . 84 


hy - Failure Rate w/o OMT 
kK, = Hailure Rate /w OMT 
*Soeanificant (¢ S .1) 
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TABLES 
FAILURE RATES BY CLASS (TRAINED UNITSAIYy EAR 


| 

| 

} } 

HM@RIZO.) 

| CLASS A, nA, PVALUE 

: AD . 000299 . 69 

| evel . 000254 . 98 

| AO , 000035 . 48 

| AOR =, 0OOG@s27 Ones 
AR , OURiSs © .96 
CG . 000082 Loe 
CGN ;, COCs Be) 8. 
DD =, OOO5 7 - es 
DD 0963 -.000198 5 OSes 
DDG -. 000042 ey: 
DDG 0993 . 000499 aco 
Be =. OOOS#Ee 2 GOS) 
Peal OSZ -.000119 _ Osks 

| EE =. 000035 . 42 
baG 10007 .000488 bao 7 
Eee =. OQO18Es me) * 
LHA .000043 . 47 
LEED -. 000062 . 29 
eH -,. 000198 a2 
LoD -.000182 ovis 
IES . O0O0040 516) 

A, =- Failure Rate w/o OMT 


| 
: 
| 


I 
hk, ~ Failure Rate /w OMT 


* SlgGnNltileancy( ¢ -Sa) 
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er 


TAB bite 9 
ieee oD eek NEI NITS, 3 YEAR TIME 


Ons ON) 


DONAUDNM~NA™~MNDOOVOVWVU THOM HDOH-—M-VUDNHNADDOWOVUHAHADUOM INO WDAHAAAWM Ol 
OVW NOMDWOMOWM HOM OW OrHAO HE KHOHDUOMNYAANAVNAADHAONM OOM OVOI~ HF FOr H010W HOY 
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